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(57) ABSTRACT

The present invention provides a data transmission 1ndica-
tion method, an access point and a terminal. The method
includes: sending, by an access point, orthogonal frequency
division multiple access (OFDMA) physical layer signaling
to a terminal. The OFDMA physical layer signaling indi-
cates, to the terminal, a subchannel allocated for the termi-
nal, so that the terminal determines the subchannel accord-
ing to the OFDMA physical layer signaling. The OFDMA
physical layer signaling includes an 1dentifier of the terminal
and subchannel information corresponding to the identifier
of the terminal. In the method provided in an embodiment of
the present invention, a manner in which the access point
allocates a subchannel for each terminal according to

OFDMA physical layer signaling enables the access point to
indicate subchannels for more terminals.
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An access point sends MU-MIMO data information to a termmnal 1 an
MU-MIMO mode

5701

I

The access point sends an ACK request [rame or a BA request [rame (o
the terminal, where the ACK request Irame or the BA request Irame

includes a dedicated information bit, and the dedicated information bit 1s
used for mmstructing the terminal to send the ACK response or the BA
response 10 the access point 1 the OFDMA mode; and the ACK request
[rame or the BA request [rame carries the OFDMA physical layer
signaling

i

The access point receives the ACK response or the BA response that 1s
sent by the terminal on the corresponding subchannel in the OFDMA
mode
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An access point sends a mapping relationship between an identifier of a N 4  S1ol
terminal group and an address of a terminal to the terminal, so that the terminal |
learns a terminal group in which the terminal is located

l

The access point sends OFDMA physical layer signaling to the terminal, so
that the terminal determines a subchannel corresponding to the terminal
according to the OFDMA physical layer signaling, where the OFDMA physical — 8102
layer signahing includes an identifier of the terminal and subchannel /

information corresponding to the identifier of the terminal, and the OFDMA | —

physical layer signaling i1s used for indicating to each terminal group that the

allocated subchannel is an uplink subchannel or a downlink subchannel or an

uplink and downlink bidirectional subchannel

FIG. 1

h 4

The access point sends downlink OFDMA data information on the
subchannel corresponding to the terminal 1in an OFDMA mode, where the
downlink OFDMA data mformation mcludes: an OFDMA preamble and
OFDMA data; and the OFDMA preamble includes a switching field, and

ultra high throughput signaling B

An access point sends an OF DM preamble to a terminal, where the \/\
OFDM preamble carries OFDMA physical layer signaling 5201
\/\ S202

FIG. 2

Primary
channel OFDM preambile

Downiink OFDMA data information
(terminal 1)

Unit channel 1

Unit channel 2

Downlink OFDMA data information
(terminal 2)

Unit channel 3

DL DL
FIG. 2a
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Primary
channel | OFDM preamble

Downlink OFDMA data information
(terminal 1)

Unit channel 1 OFDM Q_rear_n’ble

Unit channel 2 OFDM preamble

Downlink OFDMA data information
(terminal 2)

Unit channel 3 OFDM preamble
DL DI,

FIG. 2b

Downlink OFDMA data information (subchannel 1) | Terminal 1

Pri OFDM preamble :
rim
chang Downlink OFDMA data information (subchannel N) | Terminal N
FIG. 2¢
Downlink OFDMA data information (subchannel 1) | Terminal 1
, OFDM
Primary | preamble i o
channel Downlink OFDMA data information (subchannel k,,) | Terminal k,,
Downlink OFDMA data information (subchannel k,+1) | Terminal k,+1
hUnitl i p%i}?}%e ‘ :_ '
thanne Downlink OFDMA data information (subchannel N) | Terminal N

FIG. 2d

|l il

An access point sends an NDPA frame to a terminal, where the NDPA
frame carries OFDMA physical layer signaling 5301

The access point sends downlink OFDMA data information on the
subchannel corresponding to the terminal in an OFDMA mode, where the
downlink OFDMA data information includes: an OFDMA preamble and 5302
OFDMA data; and the OFDMA preamble includes a switching field, and
UHT-SIG-B

FIG. 3
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Primary o
channel NDPA frame 1 OFDM preamble
) Downlink OFDMA data
L mformation (terminal 1)
Unit channel 1 ; OFDM preamble
Unit channel 2 ! OFDM preamble
o Downlink OFDMA data
- information (terminal 2)
Unit channel 3 g } OFDM preamble
DL - DL
FIG. 3a
Primary channel | NDPA frame | OFDM preamble
] Downlink OFDMA data

mformation (terminal 1)

Unit channel 1 | NDPA frame } OFDM preamble

Unit channel 2 | NDPA frame I OFDM preamble

Downlink OFDMA data
- information (terminal 2)
Unit channel 3 NDPA frame { OFDM preamble
DL o DL
FIG. 3b

I — 401
An access point sends an NDPA frame and an OFDM preamble to a 1\/\
termunal

—

The access pomnt sends downlink OFDMA data information on the
subchannel corresponding to the termimnal m an OFDMA mode, where the
downlink OFDMA data information includes: an OFDMA preamble and 5402
OFDMA data; and the OFDMA preamble mcludes a switching field, and

UHT-SIG-B

FIG. 4
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OFDM nreamble Downlink OFDMA data information of a
Primary channel pred terminal 1 (carrying an OFDMA ACK request)
Unit channel 1 OFDM preamble
Downlink OFDMA data information of a
terminal 2 (carryimng an OFDMA ACK request)
Unit channel 2 OFDM preamble
Unit channel 3 OFDM preamble
Downlink OFDMA data information of a
terminal 3 (carryimg an OFDMA ACK request)
Unit channel 4 OFDM preamble
FIG. 4a
Downlink OFDMA data *
Primary channel OFDM preamble information of a terminal 1 BA request frame
Unit channel 1 | OFDM preamble
Downlink OFDMA data
information of aterminal 2 | |
Unit channel 2 | OFDM preamble L
Unit channel 3 | OFDM preamble |
Downlink OFDMA data
information of a terminal 3
Unit channel 4 | OFDM preamble ;
DL DL
FIG. 4b
An access point sends MU-MIMO data mmformation to a termunal in an S501
MU-MIMO mode, where the MU-MIMO data information carries
OFDMA physical layer signaling
v
The access point recerves the ACK response or the BA response that is $507

sent by the terminal on the corresponding subchannel in the OFDMA

mode

FIG. 5
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An access point sends MU-MIMO data information to a termunal 1n an
MU-MIMO mode, where the MU-MIMO data information carries
OFDMA physical layer signaling

5601

The access point sends an ACK request frame or a BA request frame to
the terminal, where the ACK request frame or the BA request frame
includes a dedicated information bit, and the dedicated information bit 1s Q602
used for mstructing the terminal to send the ACK response or the BA
response to the access pomt m the OFDMA mode

l

The access point receives the ACK reép{)nse or the BA response that 1s
sent by the termmal on the corresponding subchannel in the OFDMA
mode

S603

FIG. 6

An access point sends MU-MIMO data information to a terminal in an
MU-MIMO mode

'

The access point sends an ACK request frame or a BA request frame to
the terminal, where the ACK request Irame or the BA request frame
includes a dedicated mformation bit, and the dedicated information bit 1s
used for mstructing the terminal to send the ACK response or the BA
response to the access point in the OFDMA mode; and the ACK request
frame or the BA request frame carries the OFDMA physical layer
signaling

l

The access point recerves the ACK response or the BA response that 1s
sent by the terminal on the corresponding subchannel in the OFDMA
mode

5701

5702

5703

F1G. 7
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An access point sends orthogonal frequency division multiple access
OFDMA physical layer signaling to a terminal

The access point sends OFDMA-+MU-MIMO data information to the
terminal on the subchannel corresponding to the terminal in an

OFDMA-+MU-MIMO mode

The é't:cess”point recetves the ACK response or the BA responsé that is
sent by the terminal on the corresponding subchannel in an OFDMA
mode

US 10,778,389 B2
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F1G. 8

An access point sends orthogonal frequency division multiple access
OFDMA physical layer signaling to a terminal

A

1

The access point sends OFDMA-+MU-MIMO data information to the
terminal on the subchannel corresponding to the terminal in an
OFDMA-+MU-MIMO mode

The access point sends an ACK request frame or a BA request frame to
the terminal, where the ACK request frame or the BA request frame
includes a dedicated information bit, and the dedicated information bitis
used for instructing the terminal to send the ACK response or the BA
response to the access point in the OFDMA mode

I

The access point receives the ACK response or the BA response that is
sent by the terminal on the corresponding subchannel 1n an OFDMA
mode

FIG. 9

SI01

S802

SE03

5901

5902

S903

S904
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An access point recerves an uplink transmission frame sent by a terminal S1001
The access point sends OFDMA physical layer signaling to the terminal l\/_\ S1002
The access point receives uplink OFDMA data information that is sent by S1003

the terminal on a corresponding subchannel in an OFDMA mode

The access point sends an ACK response or a BA response S1004
corresponding to the uplink OFDMA data information on the subchannel
corresponding to the terminal in the OFDMA mode

FIG. 10
Eﬁzﬁi‘j OFDM preamble ] . _ _ —
| - Downlink OFDMA data Uplink OFDMA data
| information of a terminal 1 information of the terminal 1
Unit channel 1
Unit channel 2 | |
Downlink OFDMA data Uplink OFDMA data
| information of a terminal 2 information of the terminal 2
Unit channel 3
DL UL
FIG. 10a
Primary -
channel | OFDM preamble| 1y i OFDMA data Uplink OFDMA data  }—
information of a terminal information of the
Unit channel 1} OFDM preamble 1 terminal | {
Unit channel 2| OFDM preamble| 1y 11ink OFDMA data Uplinf.{ OFDMA data
information of a terminal information of the
Unit channel 3| OFDM preamble z terminal 2

UL

FIG. 10b
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51101

LAn access point sends OFDMA physical layer signaling to a terminal

\ 4
The access point receives uplink OFDMA data information that 1s sent
by the terminal on a corresponding subchannel in an OFDMA mode

S1102

FIG. 11

Primary channel

OFDM preambl
preambie t Uplink OFDMA data information (terminal |_

1)

Unit channel 1

Unit channel 2

Uplink OFDMA data information (terminal —
2)

DL UL

Unit channel 3

FIG. 11a

Primary channel OFDM preambile

[ ———

3 Uplhink OFDMA data information of a
terminal |

Unit channel 1 OFDM preamble

Unit channel 2 OFDM preambile

[~ ]

Uplink OFDMA data information of a
terminal 2

Unit channel 3 OFDM preamble
DI, UL

FIG. 11b
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A terminal recetves OFDMA physical layer signaling sent by an access
point, where the OFDMA physical layer signaling 1s used for indicating,
to the terminal, a subchannel allocated by the access point for the \/\ Q1201
terminal, where the OFDMA physical layer signaling includes an
identifier of the terminal and subchannel information corresponding to the
identifier of the terminal

A 4

The terminal determines the subchannel corresponding to the terminal
according to the OFDMA physical layer signaling

51202

FIG. 12

A terminal receives a mapping relationship between an identifier of a
terminal group and an address of the terminal, where the mapping
relationship 1s sent by the access point

 The terminal receives OFDMA physical layer s1gna1 ing sent by the
access point, where the OFDMA physical layer signaling includes an
identifier of the terminal and subchannel information corresponding to S1302

S1301

the identifier of the terminal, and the OFDMA physical layer signaling is
used for indicating to each terminal group that the allocated subchannel
1s an uplink subchannel or a downlink subchannel or an uplink and
downlink bidzrecu onal subchannel

The terminal determines, accordmg to the mapping relationship that the
terminal 1s located 1n the terminal group, and then the terminal <1303
determines that a subchannel corresponding to the terminal group 1s the
subchannel corresponding to the terminal

FIG. 13

A termmal recerves an OFDM preamble sent by an access point, where the 51401

OFDM preamble carries OFDMA physical layer signaling

The terminal determines a subchannel cerrespcmding to the terminal 51402
accardmg to the OFDMA physical layer signaling

The terminal recetves, on the corresponding subchannel, downlink OFDMA
data information sent by the access point, where the downlink OFDMA data
information inctudes an OFDMA preamble and OFDMA data, and the 51403

OFDMA preamble includes a switching field and UHT-SIG-B

FIG. 14
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A terminal receives an NDPA frame sent by an access point, where the S15
NDPA frame carries OFDMA physical layer signaling

The terminal determines a subchannel corresponding to the terminal S15
according to the OFDMA physical layer signaling
The terminal receives, on the corresponding subchannel, downlink
OFDMA data information sent by the access point, where the downlink

OFDMA data information includes an OFDMA preamble and OFDMA S15

data, and the OFDMA preamble includes a switching field and UHT-
SIG-B

Tev—— PP TP . " L e TP PP T T T T T TT TP rIY

FI1G. 15

A terminal receives an NDPA frame and an OFDM preambile that are S1601
sent by an access point

51602

The terminal determines a subchannel corresponding to the terminal
according to the OFDMA physical layer signaling

o

The terminal recetves, on the corresponding subchannel, downlink
OFDMA data information sent by the access point, where the downlink
OFDMA data information includes an OFDMA preamble and OFDMA | S1603
data, and the OFDMA preamble includes a switching field and UHT-
SIG-B

F1G. 16
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A terminal recerves MU-MIMO data information sent by an access " S1701
point, where the MU-MIMO data information carries OFDMA phystcal
layer signaling

The terminal determines a subchannel corresponding to the terminal
according to the OFDMA physical layer signaling __I\/\ $1702

The terminal sends an ACK response or a BA response to the access

point on the corresponding subchannel in an OFDMA mode \/\ S1703
FIG. 17
A terminal recerves MU-MIMO data information sent by an access 1801

point, where the MU-MIMO data information carnnes OFDMA physical
layer signaling

The terminal recerves an ACK request frame or a BA request frame sent
by the access point, where the ACK request frame or the BA request
frame includes a dedicated information bit, and the dedicated S1802
mformation bit 1s used for instructing the terminal to send the ACK
response or the BA response to the access point in the OFDMA mode

The terminal determines a subchannel corresponding to the terminal <1803
according to the OFDMA physical layer signaling

The terminal sends an ACK response or a BA response to the access <1804
point on the corresponding subchannel in an OFDMA mode

FIG. 18
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A terminal receives MU-MIMO data information sent by an access point \/\ S1901

A 4

The terminal receives an ACK request frame or a BA request frame sent
by the access point, where the ACK request frame or the BA request

frame includes a dedicated information bit, and the dedicated S1902
information bitis used for instructing the terminal to send the ACK
and the ACK request frame or the BA request frame carries the OFDMA

response or the BA response to the access point in the OFDMA mode;
physical layer signaling

. i ———

The terminal determines a subchannel corresponding to the terminal
according to the OFDMA physical layer signaling

S1903

The terminal sends the ACK response or the BA response to the access
point on the subchannel corresponding to the terminal in the OFDMA S1904
mode

FI1G. 19

A terminal recerves OFDMA physical layer signaling sent .
by an access point " 52001

l

The terminal determines a subchannel corresponding to the \/\ 52002
terminal according to the OFDMA physical layer signaling

l

The terminal recerves, on the corresponding subchannel,
OFDMA+MU-MIMO data information sent by the access |~~~ ™ 82003
point

I

The terminal sends an ACK response or a BA response to
the access pomt on the corresponding subchamnnel man |« 7 ™ 52004
OFDMA mode

F1G. 20
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A terminal receives OFDMA physical layer signaling sent by an access
point

I

Ihe terminal determines a subchannel corresponding to the terminal | —— 82102
according to the OFDMA physical layer signaling

:

The terminal receives, on the corresponding subchannel, OFDMA+MU- S2103
MIMO data information sent by the access point \/\

l

The access point sends an ACK request frame or a BA request frame to
the terminal, where the ACK request frame or the BA request frame
includes a dedicated information bit, and the dedicated information bit is \/\ S2104
used for nstructing the terminal to send the ACK response or the BA
response to the access point in the OFDMA mode

l

The terminal sends an ACK response or a BA response to the access 105
point on the corresponding subchannel in an OFDMA mode \/\

F1G. 21
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L

access point

according to the OFDMA physical layer signaling
.

The terminal sends uplink OFDMA data information to the access point
on the corresponding subchannel in an OFDMA mode

L

response or the BA response that corresponds to the uplink OFDMA
data information and is sent by the access point

F1G. 22

point

L

according to the OFDMA physical layer signaling

1

US 10,778,389 B2

A terminal sends an uphink transmission frame to an access point L _— 82201

The terminal receives OFDMA physical layer signaling sent by the e S22072

The terminal receives, on the corresponding subchannel, the ACK — 82205

A terminal recetves OFDMA physical layer signaling sent by an access -~ 82301

The terminal determines a subchannel corresponding to the terminal e 52302

The termunal sends uphink OFDMA data information to the access pomnt
on the corresponding subchannel in an OFDMA mode ~ T 52303
FIG. 23
< <
Sending module Receiving module
FIG. 24
20 21
]
— ~
Receiving module Determining module

FIG. 25
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20 21

) >

Receiving module

201 \/ T Receiving unit
Determining module
500 \/ TN Determining unit
FI1G. 26
20 71 22

i > .

Receiving module

201, /| Receiving unit Setermi
. eei‘mmmg

module
00 \/ N Determining unit

Sending module

FIG. 27
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DATA TRANSMISSION INDICATION
METHOD, ACCESS POINT AND TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Patent
Application No. PCT/CN2014/071689, filed on Jan. 28,
2014, which 1s hereby incorporated by reference in 1ts
entirety.

TECHNICAL FIELD

The present mvention relates to the field of communica-
tions technologies, and 1n particular, to a data transmission
indication method, an access point and a termainal.

BACKGROUND

Orthogonal frequency division multiplexing (OFDM) 1s a
basic transmission manner of current wireless communica-
tions, where 1 a range allowed by orthogonality of a
subcarrier, a subcarrier mterval 1s compressed to minimum,
thereby forming multiple transmission paths that are parallel
and do not interfere with each other, so as to improve
frequency utilization efliciency of a system. Features of the
toregoing OFDM are used 1n orthogonal frequency division
multiple access (OFDMA), and subcarriers in the OFDM
that do not interfere with each other are allocated to multiple
users, so as to implement multi-user access or data trans-
mission. Sending data in the OFDMA mode 1s actually: a
transmitting end synchronously sends data of multiple
receiving ends by using subchannels corresponding to the
receiving ends to the receiving ends associated with the
subchannels (a subchannel herein may include one subcar-
rier, or may include multiple subcarriers).

In the prior art, transmission in an OFDMA mode can
support only a bandwidth of 20 MHz to perform transmis-
sion, and the 20 MHz may be divided into 64 subcarriers,
where 48 subcarriers are used for transmitting user data. In
a conventional OFDMA technology, a signaling part (a
format of the signaling part is only applicable to a bandwidth
of 20 MHz) 1s added following a physical layer preamble 1n
a data format, and the signaling part 1s used for indicating a
user allocated for each subcarrier, where one subcarrier can
only correspond to one user identity (ID). A transmitting end
synchronously transmits data of different users on different
subcarriers, and correspondingly, a user receives, on a
corresponding subcarrier, data sent by the transmitting end.

However, when a quantity of users 1s greater than 48,
because ol a limitation on the bandwidth of 20 MHz, an
indication cannot be performed for rest users beyond 48
users when the rest users receive data of a transmitting end
in the prior art.

SUMMARY

The present invention provides a data transmission indi-
cation method, an access point and a terminal, which are
used for resolving a problem in the prior art that an indica-
tion cannot be performed for rest users beyond 48 users
when the rest users receives data of a transmitting end.

According to a first aspect, the present invention provides
a data transmission indication method, including:

sending, by an access point, OFDMA physical layer
signaling to a terminal, where the OFDMA physical layer
signaling 1s used for indicating, to the terminal, a subchannel
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2

allocated for the terminal, so that the terminal determines the
subchannel corresponding to the terminal according to the
OFDMA physical layer signaling, where the OFDMA physi-
cal layer signaling includes an 1dentifier of the terminal and
subchannel information corresponding to the identifier of the
terminal.

With reference to the first aspect, in a {first possible
implementation manner of the first aspect, the 1dentifier of
the terminal 1s an identifier of one or more terminal groups,
and each terminal group includes at least one terminal; and
the subchannel information includes an uplink subchannel or
a downlink subchannel or an uplink and downlink bidirec-
tional subchannel, and then the OFDMA physical layer
signaling being used for indicating, to the terminal, a sub-
channel allocated for the terminal includes:

the OFDMA physical layer signaling being used for
indicating to each terminal group that the allocated subchan-
nel 1s an uplink subchannel or a downlink subchannel or an
uplink and downlink bidirectional subchannel, where the
terminal group and the subchannel are 1 a one-to-one
correspondence.

With reference to the first possible implementation man-
ner of the first aspect, in a second possible implementation
manner of the first aspect, before the sending, by an access
point, OFDMA physical layer signaling to a terminal, the
method further includes:

sending, by the access point, a mapping relationship
between an 1dentifier of the terminal group and an address of
the terminal to the termunal, so that the terminal learns a
terminal group in which the terminal 1s located.

With reference to the first aspect, in a third possible
implementation manner of the first aspect, the 1dentifier of
the terminal 1s an identifier of one terminal group, and the
terminal group includes at least two terminals; and then the
OFDMA physical layer signaling being used for indicating,
to the terminal, a subchannel allocated for the terminal
includes:

the OFDMA physical layer signaling being used for
indicating to each terminal i1n the terminal group that the
allocated subchannel 1s an uplink subchannel or a downlink
subchannel or an uplink and downlink bidirectional sub-
channel, where each terminal 1n the terminal group and the
subchannel are 1 a one-to-one correspondence.

With reference to any one of the first aspect to the third
possible 1mplementation manner of the first aspect, 1n a
fourth possible implementation manner of the first aspect,
the sending, by an access point, OFDMA physical layer
signaling to a terminal 1includes:

sending, by the access point, an OFDM preamble to the
terminal, where the OFDM preamble carries the OFDMA
physical layer signaling; or

sending, by the access point, a null data packet announce-
ment (NDPA) frame to the terminal, where the NDPA frame
carries the OFDMA physical layer signaling.

With reference to any one of the first aspect to the third
possible implementation manner of the first aspect, 1n a fifth
possible 1mplementation manner of the first aspect, the
sending, by an access point, OFDMA physical layer signal-
ing to a terminal includes:

sending, by the access point, an NDPA frame and an
OFDM preamble to the terminal,

where the NDPA frame carries the i1dentifier of the ter-
minal 1 the OFDMA physical layer signaling, and the
OFDM preamble carries the subchannel information corre-
sponding to the identifier of the terminal and being 1n the
OFDMA physical layer signaling; or the NDPA frame car-
ries the subchannel mformation corresponding to the iden-
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tifier of the terminal and being in the OFDMA physical layer
signaling, and the OFDM preamble carries the identifier of
the terminal 1n the OFDMA physical layer signaling.

With reference to any one of the first aspect to the fifth
possible implementation manner of the first aspect, in a sixth
possible 1mplementation manner of the first aspect, the
OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, a subchannel that 1s allocated to
the terminal for receiving downlink OFDMA data informa-
tion, and then after the sending, by an access point, OFDMA
physical layer signaling to a terminal, the method further
includes:

sending, by the access point, downlink OFDMA data
information on the subchannel corresponding to the terminal
in an OFDMA mode, where the downlink OFDMA data
information includes an OFDMA preamble and OFDMA
data, and the OFDMA preamble includes a switching field
and ultra high throughput signaling B (UHT-SIG-B).

With reference to the sixth possible implementation man-
ner of the first aspect, 1n a seventh possible implementation
manner of the first aspect, the OFDMA physical layer

signaling or the downlink OFDMA data information carries
an OFDMA acknowledge (ACK) request or an OFDMA

block acknowledge (BA) request, and the OFDMA ACK
request or the OFDMA BA request 1s used for instructing the
terminal to send an ACK response or a BA response to the
access point in the OFDMA mode; then the OFDMA
physical layer signaling 1s further used for indicating the
subchannel that corresponds to the terminal, on which the
ACK response or the BA response 1s sent to the access point
and that 1s allocated for the terminal; and then after the
sending, by the access point, downlink OFDMA data infor-
mation on the subchannel corresponding to the terminal in
an OFDMA mode, the method further includes:

receiving, by the access point, the ACK response or the
BA response that 1s sent by the terminal on the subchannel
corresponding to the terminal 1n the OFDMA mode.

With reference to the sixth possible implementation man-
ner of the first aspect, 1n an eighth possible implementation
manner of the first aspect, the OFDMA physical layer
signaling 1s used for indicating the subchannel that corre-
sponds to the terminal, on which the ACK response or the
BA response 1s sent to the access point and that 1s allocated
for the terminal, and then after the sending, by the access
point, downlink OFDMA data information on the subchan-
nel corresponding to the terminal, the method further
includes:

sending, by the access point, an ACK request frame or a
BA request frame to the terminal, where the ACK request
frame or the BA request frame includes a dedicated infor-
mation bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point 1n the OFDMA mode; and

receiving, by the access point, the ACK response or the
BA response that 1s sent by the terminal on the correspond-
ing subchannel in the OFDMA mode.

With reference to any one of the first aspect to the third
possible implementation manner of the first aspect, 1n a ninth
possible 1mplementation manner of the first aspect, the
OFDMA physical layer signaling carries an OFDMA ACK
request or an OFDMA BA request, and the OFDMA ACK
request or the OFDMA BA request 1s used for instructing the
terminal to send an ACK response or a BA response to the
access point 1n an OFDMA mode; then the OFDMA physi-
cal layer signaling 1s specifically used for indicating, to the
terminal, the subchannel that corresponds to the terminal, on
which the ACK response or the BA response 1s sent to the
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access point and that i1s allocated for the terminal; and then
the sending, by an access point, OFDMA physical layer
signaling to a terminal 1includes:

sending, by the access point, multi-user multiple-input
multiple-output (MU-MIMO) data information to the termi-
nal in a MU-MIMO mode, where the MU-MIMO data
information carries the OFDMA physical layer signaling;
and

then after the sending, by an access point, OFDMA
physical layer signaling to a terminal, the method further
includes:

recerving, by the access point, the ACK response or the
BA response that 1s sent by the terminal on the correspond-
ing subchannel in the OFDMA mode.

With reference to any one of the first aspect to the third
possible implementation manner of the first aspect, in a tenth
possible 1implementation manner of the first aspect, the
OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, the subchannel that corresponds
to the terminal, on which the ACK response or the BA
response 1s sent to the access point and that 1s allocated for
the terminal; and then the sending, by an access point,
OFDMA physical layer signaling to a terminal includes:

sending, by the access point, MU-MIMO data information
to the terminal n a MU-MIMO mode, where the MU-
MIMO data information carries the OFDMA physical layer
signaling; and

sending, by the access point, an ACK request frame or a
BA request frame to the terminal, where the ACK request
frame or the BA request frame includes a dedicated infor-
mation bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point in an OFDMA mode; and

then after the sending, by an access point, OFDMA
physical layer signaling to a terminal, the method further
includes:

recerving, by the access point, the ACK response or the
BA response that 1s sent by the terminal on the subchannel
corresponding to the terminal 1n the OFDMA mode.

With reference to any one of the first aspect to the third
possible implementation manner of the first aspect, in an
cleventh possible implementation manner of the first aspect,
the OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, the subchannel that corresponds
to the terminal, on which the ACK response or the BA
response 1s sent to the access point and that 1s allocated for
the terminal; and then the sending, by an access point,
OFDMA physical layer signaling to a terminal includes:

sending, by the access point, MU-MIMO data information

to the terminal 1n a MU-MIMO mode,

sending, by the access point, an ACK request frame or a
BA request frame to the terminal, where the ACK request
frame or the BA request frame includes a dedicated infor-
mation bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point in an OFDMA mode; and the
ACK request frame or the BA request frame carries the
OFDMA physical layer signaling; and

then after the sending, by an access point, OFDMA
physical layer signaling to a terminal, the method further
includes:

recerving, by the access point, the ACK response or the
BA response that 1s sent by the terminal on the correspond-
ing subchannel in the OFDMA mode.

With reference to any one of the first aspect to the third
possible 1mplementation manner of the first aspect, 1n a
twellth possible implementation manner of the first aspect,
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the OFDMA physical layer signaling carries an OFDMA
ACK request or an OFDMA BA request, and the OFDMA
ACK request or the OFDMA BA request 1s used for mstruct-
ing the terminal to send an ACK response or a BA response
to the access point 1n an OFDMA mode; then the OFDMA
physical layer signaling 1s specifically used for indicating, to
the terminal, the subchannel that corresponds to the termi-
nal, on which the ACK response or the BA response 1s sent
to the access point and that 1s allocated for the terminal; and
alter the sending, by an access point, OFDMA physical layer
signaling to a terminal, the method further includes:

sending, by the access point, OFDMA+MU-MIMO data
information to the terminal on the subchannel corresponding
to the terminal 1n an OFDMA+MU-MIMO mode; and

receiving, by the access point, the ACK response or the
BA response that 1s sent by the terminal on the correspond-
ing subchannel 1n the OFDMA mode.

With reference to any one of the first aspect to the third
possible 1implementation manner of the first aspect, 1n a
thirteenth possible 1mplementation manner of the first
aspect, the OFDMA physical layer signaling 1s specifically
used for indicating, to the terminal, the subchannel that
corresponds to the terminal, on which the ACK response or
the BA response 1s sent to the access point and that 1s
allocated for the terminal; and after the sending, by an access
point, OFDMA physical layer signaling to a terminal, the
method further includes:

sending, by the access point, OFDMA+MU-MIMO data
information to the terminal on the subchannel corresponding
to the terminal 1n an OFDMA+MU-MIMO mode;

sending, by the access point, an ACK request frame or a
BA request frame to the terminal, where the ACK request
frame or the BA request frame includes a dedicated infor-
mation bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point 1n an OFDMA mode; and

receiving, by the access point, the ACK response or the
BA response that 1s sent by the terminal on the correspond-
ing subchannel 1n the OFDMA mode.

With reference to any one of the first aspect to the fifth
possible 1implementation manner of the first aspect, 1n a
fourteenth possible implementation manner of the first
aspect, the OFDMA physical layer signaling 1s specifically
used for indicating, to the terminal, the subchannel that
corresponds to the terminal, on which uplink OFDMA data
information 1s sent to the access point and that 1s allocated
for the terminal; and then before the sending, by an access
point, OFDMA physical layer signaling to a terminal, the
method further includes:

receiving, by the access point, an uplink transmission
frame sent by the terminal; and

then after the sending, by an access point, OFDMA

physical layer signaling to a terminal, the method further
includes:

receiving, by the access point, the uplink OFDMA data
information that 1s sent by the terminal on the corresponding
subchannel 1n an OFDMA mode.

With reference to the fourteenth possible implementation
manner of the first aspect, 1 a fifteenth possible implemen-
tation manner of the first aspect, the uplink OFDMA data
information carries an OFDMA ACK request or an OFDMA
BA request, and the OFDMA ACK request or the OFDMA
BA request 1s further used for instructing the access point to
send an ACK response or a BA response to the terminal 1n
the OFDMA mode; and then after the receiving, by the
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access point, the uplink OFDMA data information that 1s
sent by the terminal on the corresponding subchannel, the
method further includes:

sending, by the access point, the ACK response or the BA
response corresponding to the uplink OFDMA data infor-
mation on the subchannel corresponding to the terminal in
the OFDMA mode.

With reference to any one of the first aspect to the fifth
possible 1mplementation manner of the first aspect, 1n a
sixteenth possible implementation manner of the first aspect,
the OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, the subchannel that corresponds
to the terminal, on which uplink OFDMA data information
1s sent to the access point and that i1s allocated for the
terminal; and then after the sending, by an access point,
OFDMA physical layer signaling to a terminal, the method
turther 1includes:

recerving, by the access point, the uplink OFDMA data
information that 1s sent by the terminal on the corresponding
subchannel 1n an OFDMA mode.

According to a second aspect, the present invention
provides a data transmission indication method, including:

recerving, by a terminal, OFDMA physical layer signaling
sent by an access point, where the OFDMA physical layer
signaling 1s used for indicating, to the terminal, a subchannel
allocated by the access point for the terminal, where the
OFDMA physical layer signaling includes an identifier of
the terminal and subchannel information corresponding to
the identifier of the terminal; and

determining, by the terminal, the subchannel correspond-
ing to the terminal according to the OFDMA physical layer
signaling.

With reference to the second aspect, in a first possible
implementation manner of the second aspect, the identifier
of the terminal 1s an 1dentifier of one or more terminal
groups, and each terminal group includes at least one
terminal; and the subchannel information includes an uplink
subchannel or a downlink subchannel or an uplink and
downlink bidirectional subchannel, and then the OFDMA
physical layer signaling being used for indicating, to the
terminal, a subchannel allocated for the terminal includes:

the OFDMA physical layer signaling being used for
indicating to each terminal group that the allocated subchan-
nel 1s an uplink subchannel or a downlink subchannel or an
uplink and downlink bidirectional subchannel, where the
terminal group and the subchannel are 1 a one-to-one
correspondence.

With reference to the first possible implementation man-
ner of the second aspect, 1n a second possible implementa-
tion manner of the second aspect, before the recerving, by a
terminal, OFDMA physical layer signaling sent by an access
point, the method further imcludes:

recerving, by the terminal, a mapping relationship
between an 1dentifier of the terminal group and an address of
the terminal, where the mapping relationship 1s sent by the
access point; and

then the determining, by the terminal, the subchannel
corresponding to the terminal according to the OFDMA
physical layer signaling includes:

determining, by the terminal, according to the mapping
relationship that the terminal 1s located in the terminal
group, and then determining, by the terminal, that a sub-
channel corresponding to the terminal group 1s the subchan-
nel corresponding to the terminal.

With reference to the second aspect, 1 a third possible
implementation manner of the second aspect, the 1dentifier
of the terminal 1s an 1dentifier of one terminal group, and the
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terminal group includes at least two terminals; and then the
OFDMA physical layer signaling being used for indicating,
to the terminal, a subchannel allocated for the terminal
includes:

the OFDMA physical layer signaling being used for
indicating to each terminal in the terminal group that the
allocated subchannel i1s an uplink subchannel or a downlink
subchannel or an uplink and downlink bidirectional sub-
channel, where each terminal 1n the terminal group and the
subchannel are 1n a one-to-one correspondence.

With reference to any one of the second aspect to the third
possible implementation manner of the second aspect, 1n a
tourth possible implementation manner of the second aspect,
the receiving, by a terminal, OFDMA physical layer signal-
ing sent by an access point mcludes:

receiving, by the terminal, an OFDM preamble sent by the
access point, where the OFDM preamble carries the
OFDMA physical layer signaling; or

receiving, by the terminal, a NDPA frame sent by the
access point, where the NDPA frame carrnies the OFDMA
physical layer signaling.

With reference to any one of the second aspect to the third
possible implementation manner of the second aspect, 1n a
fifth possible implementation manner of the second aspect,
the receiving, by a terminal, OFDMA physical layer signal-
ing sent by an access point further includes:

receiving, by the terminal, an NDPA frame and an OFDM
preamble that are sent by the access point, where the NDPA
frame carries the i1dentifier of the terminal 1n the OFDMA
physical layer signaling, and the OFDM preamble carries
the subchannel information corresponding to the identifier of
the terminal and being 1n the OFDMA physical layer sig-
naling; or the NDPA frame carries the subchannel informa-
tion corresponding to the 1dentifier of the terminal and being,
in the OFDMA physical layer signaling, and the OFDM
preamble carries the identifier of the terminal in the
OFDMA physical layer signaling.

With reference to any one of the second aspect to the fifth
possible implementation manner of the second aspect, 1n a
s1xth possible implementation manner of the second aspect,
the OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, a subchannel that 1s allocated by
the access point to the terminal for receiving downlink
OFDMA data, and then after the determining, by the termi-
nal, the subchannel corresponding to the terminal according
to the OFDMA physical layer signaling, the method further
includes:

receiving, by the terminal on the subchannel correspond-
ing to the terminal, downlink OFDMA data information sent

by the access point, where the downlink OFDMA data
information includes an OFDMA preamble and OFDMA
data, and the OFDMA preamble includes a switching field
and UHT-SIG-B.

With reference to the sixth possible implementation man-
ner of the second aspect, in a seventh possible implemen-
tation manner of the second aspect, the receiving, by the
terminal on the subchannel corresponding to the terminal,
downlink OFDMA data information sent by the access point
specifically includes:

receiving, by the terminal, a destination terminal address
corresponding to the OFDMA data and sent by the access
point;

determining, by the terminal, whether the terminal
matches the destination terminal address; and

i yes, recerving, by the terminal on the subchannel
corresponding to the terminal, the downlink OFDMA data
information sent by the access point.
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With reference to the seventh possible implementation
manner of the second aspect, 1n an eighth possible 1mple-
mentation manner of the second aspect, the OFDMA physi-
cal layer signaling or the downlink OFDMA data informa-
tion carries an OFDMA acknowledge (ACK) request or an
OFDMA block acknowledge (BA) request, and the OFDMA
ACK request or the OFDMA BA request 1s used for instruct-
ing the terminal to send an ACK response or a BA response
to the access point in an OFDMA mode; and then the
OFDMA physical layer signaling 1s further used for indi-
cating the subchannel that corresponds to the terminal, on
which the ACK response or the BA response 1s sent to the
access point and that 1s allocated for the terminal, and then
after the receiving, by the terminal on the subchannel
corresponding to the terminal, downlink OFDMA data infor-
mation sent by the access point, the method further includes:

sending, by the terminal, the ACK response or the BA
response to the access point on the subchannel correspond-
ing to the terminal in the OFDMA mode.

With reference to the seventh possible implementation
manner of the second aspect, in a ninth possible implemen-
tation manner of the second aspect, the OFDMA physical
layer signaling 1s used for indicating the subchannel that
corresponds to the terminal, on which the ACK response or
the BA response 1s sent to the access point and that 1s
allocated for the terminal, and then after the receiving, by the
terminal on the subchannel corresponding to the terminal,
downlink OFDMA data information sent by the access
point, the method further includes:

recerving, by the terminal, an ACK request frame or a BA
request frame sent by the access point, where the ACK
request frame or the BA request frame 1ncludes a dedicated
information bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point in the OFDMA mode; and

sending, by the terminal, the ACK response or the BA
response to the access point on the subchannel correspond-
ing to the terminal in the OFDMA mode.

With reference to any one of the second aspect to the third
possible implementation manner of the second aspect, in a
tenth possible implementation manner of the second aspect,
the OFDMA physical layer signaling carries an OFDMA
ACK request or an OFDMA BA request, and the OFDMA
ACK request or the OFDMA BA request 1s used for instruct-
ing the terminal to send an ACK response or a BA response
to the access point in an OFDMA mode; then the OFDMA
physical layer signaling 1s specifically used for indicating, to
the terminal, the subchannel that corresponds to the termi-
nal, on which the ACK response or the BA response 1s sent
to the access point and that 1s allocated for the terminal; and
then the receiving, by a terminal, OFDMA physical layer
signaling sent by an access point includes:

recerving, by the terminal, MU-MIMO data information
sent by the access point, where the MU-MIMO data infor-
mation carries the OFDMA physical layer signaling; and

then after the determining, by the terminal, the subchannel
corresponding to the terminal according to the OFDMA
physical layer signaling, the method further includes:

sending, by the terminal, the ACK response or the BA
response to the access point on the subchannel correspond-
ing to the terminal in the OFDMA mode.

With reference to any one of the second aspect to the third
possible implementation manner of the second aspect, in an
cleventh possible implementation manner of the second
aspect, the OFDMA physical layer signaling 1s specifically
used for indicating, to the terminal, the subchannel that
corresponds to the terminal, on which the ACK response or
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the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then the receiving, by a
terminal, OFDMA physical layer signaling sent by an access
point includes:

receiving, by the terminal, MU-MIMO data imnformation
sent by the access point, where the MU-MIMO data infor-
mation carries the OFDMA physical layer signaling; and

receiving, by the terminal, an ACK request frame or a BA
request frame sent by the access point, where the ACK
request frame or the BA request frame 1ncludes a dedicated
information bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point in the OFDMA mode; and

then after the determining, by the terminal, the subchannel
corresponding to the terminal according to the OFDMA
physical layer signaling, the method further includes:

sending, by the terminal, the ACK response or the BA
response to the access point on the subchannel correspond-
ing to the terminal in the OFDMA mode.

With reference to any one of the second aspect to the third
possible implementation manner of the second aspect, 1n a
twellth possible mmplementation manner of the second
aspect, the OFDMA physical layer signaling 1s specifically
used for indicating, to the terminal, the subchannel that
corresponds to the terminal, on which the ACK response or
the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then the receiving, by a
terminal, OFDMA physical layer signaling sent by an access
point includes:

receiving, by the terminal, MU-MIMO data imnformation
sent by the access point,

receiving, by the terminal, an ACK request frame or a BA
request frame sent by the access point, where the ACK
request frame or the BA request frame 1ncludes a dedicated
information bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point 1n the OFDMA mode; and the
ACK request frame or the BA request frame carries the
OFDMA physical layer signaling; and

then after the determining, by the terminal, the subchannel
corresponding to the terminal according to the OFDMA
physical layer signaling, the method further includes:

sending, by the terminal, the ACK response or the BA
response to the access point on the subchannel correspond-
ing to the terminal in the OFDMA mode.

With reference to any one of the second aspect to the third
possible implementation manner of the second aspect, 1n a
thirteenth possible implementation manner of the second
aspect, the OFDMA physical layer signaling carries an

OFDMA ACK request or an OFDMA BA request, and the
OFDMA ACK request or the OFDMA BA request 1s used for
instructing the terminal to send an ACK response or a BA
response to the access point in an OFDMA mode; then the
OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, the subchannel that corresponds
to the terminal, on which the ACK response or the BA
response 1s sent to the access point and that 1s allocated for
the terminal; and then after the determining, by the terminal,
the subchannel corresponding to the terminal according to
the OFDMA physical layer signaling, the method further
includes:

receiving, by the terminal on the subchannel correspond-
ing to the terminal, OFDMA+MU-MIMO data information
sent by the access point; and

sending, by the terminal, the ACK response or the BA
response to the access point on the subchannel correspond-
ing to the terminal in the OFDMA mode.
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With reference to any one of the second aspect to the third
possible implementation manner of the second aspect, 1n a
fourteenth possible implementation manner of the second
aspect, the OFDMA physical layer signaling 1s specifically
used for indicating, to the terminal, the subchannel that
corresponds to the terminal, on which the ACK response or
the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then after the determining, by
the terminal, the subchannel corresponding to the terminal

according to the OFDMA physical layer signaling, the
method further imncludes:

receiving, by the terminal on the subchannel correspond-
ing to the terminal, OFDMA+MU-MIMO data information
sent by the access point;

receiving, by the terminal, an ACK request frame or a BA
request frame sent by the access point, where the ACK
request frame or the BA request frame 1ncludes a dedicated
information bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point in an OFDMA mode; and

sending, by the terminal, the ACK response or the BA
response to the access point on the subchannel correspond-
ing to the terminal in the OFDMA mode.

With reference to any one of the second aspect to the fifth
possible implementation manner of the second aspect, in a
fifteenth possible 1mplementation manner of the second
aspect, the OFDMA physical layer signaling 1s specifically
used for indicating, to the terminal, the subchannel on which
uplink OFDMA data imnformation 1s sent to the access point
and that 1s allocated for the terminal; and then before the
receiving, by a terminal, OFDMA physical layer signaling
sent by an access point, the method further includes:

sending, by the terminal, an uplink transmission frame to
the access point; and

then after the determining, by the terminal, the subchannel
corresponding to the terminal according to the OFDMA
physical layer signaling, the method further includes:

sending, by the terminal, the uplink OFDMA data infor-
mation to the access point on the subchannel corresponding
to the terminal 1n an OFDMA mode.

With reference to the fifteenth possible implementation
manner of the second aspect, in a sixteenth possible imple-
mentation manner of the second aspect, the uplink OFDMA
data information carries an OFDMA ACK request or an
OFDMA BA request, and the OFDMA ACK request or the
OFDMA BA request 1s further used for instructing the
access point to send an ACK response or a BA response to
the terminal in the OFDMA mode; and then after the
sending, by the terminal, the uplink OFDMA data informa-
tion to the access point on the subchannel corresponding to
the terminal, the method further includes:

recerving, by the terminal on the subchannel correspond-
ing to the terminal, the ACK response or the BA response
corresponding to the uplink OFDMA data information and
sent by the access point.

With reference to any one of the second aspect to the fifth
possible implementation manner of the second aspect, in a
seventeenth possible implementation manner of the second
aspect, the OFDMA physical layer signaling 1s specifically
used for indicating, to the terminal, the subchannel that
corresponds to the terminal, on which uplink OFDMA data
information 1s sent to the access point and that 1s allocated
for the terminal, and then after the determining, by the
terminal, the subchannel corresponding to the terminal
according to the OFDMA physical layer signaling, the
method further includes:
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sending, by the terminal, the uplink OFDMA data infor-
mation to the access point on the subchannel corresponding
to the terminal 1n an OFDMA mode.

According to a third aspect, the present invention pro-
vides an access point, including:

a sending module, configured to send OFDMA physical
layer signaling to a terminal, where the OFDMA physical
layer signaling 1s used for indicating, to the terminal, a
subchannel allocated for the terminal, so that the terminal
determines the subchannel corresponding to the terminal
according to the OFDMA physical layer signaling, where
the OFDMA physical layer signaling includes an i1dentifier
of the terminal and subchannel information corresponding to
the 1dentifier of the terminal.

With reference to the third aspect, 1n a first possible
implementation manner of the third aspect, the identifier of
the terminal 1s an 1dentifier of one or more terminal groups,
and each terminal group includes at least one terminal; and
the subchannel information includes an uplink subchannel or
a downlink subchannel or an uplink and downlink bidirec-
tional subchannel, and then the OFDMA physical layer
signaling being used for indicating, to the terminal, a sub-
channel allocated for the terminal includes:

the OFDMA physical layer signaling being used for
indicating to each terminal group that the allocated subchan-
nel 1s an uplink subchannel or a downlink subchannel or an
uplink and downlink bidirectional subchannel, where the
terminal group and the subchannel are in a one-to-one
correspondence.

With reference to the first possible implementation man-
ner of the third aspect, in a second possible implementation
manner of the third aspect, the sending module 1s further
configured to: before the OFDMA physical layer signaling 1s
sent to the terminal, send a mapping relationship between an
identifier of the terminal group and an address of the
terminal to the terminal, so that the terminal learns a
terminal group 1n which the terminal i1s located.

With reference to the third aspect, in a third possible
implementation manner of the third aspect, the identifier of
the terminal 1s an 1dentifier of one terminal group, and the
terminal group includes at least two terminals; and then the
OFDMA physical layer signaling being used for indicating,
to the terminal, a subchannel allocated for the terminal
includes:

the OFDMA physical layer signaling being used for
indicating to each terminal in the terminal group that the
allocated subchannel 1s an uplink subchannel or a downlink
subchannel or an uplink and downlink bidirectional sub-
channel, where each terminal 1n the terminal group and the
subchannel are 1n a one-to-one correspondence.

With reference to any one of the third aspect to the third
possible implementation manner of the third aspect, in a
fourth possible implementation manner of the third aspect,
the sending module 1s specifically configured to send an
OFDM preamble to the terminal, where the OFDM pre-
amble carries the OFDMA physical layer signaling; or
specifically configured to send a NDPA frame to the termi-
nal, where the NDPA frame carries the OFDMA physical
layer signaling.

With reference to any one of the third aspect to the third
possible implementation manner of the third aspect, 1n a fifth
possible implementation manner of the third aspect, the
sending module 1s further configured to send an NDPA
frame and an OFDM preamble to the terminal, where the
NDPA frame carries the identifier of the terminal in the
OFDMA physical layer signaling, and the OFDM preamble
carries the subchannel information corresponding to the
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identifier of the terminal and being 1n the OFDMA physical
layer signaling; or the NDPA frame carries the subchannel
information corresponding to the identifier of the terminal
and being i the OFDMA physical layer signaling, and the
OFDM preamble carries the 1dentifier of the terminal in the
OFDMA physical layer signaling.

With reference to any one of the third aspect to the fifth
possible 1implementation manner of the third aspect, in a
sixth possible implementation manner of the third aspect,
the OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, a subchannel that 1s allocated to
the terminal for receiving downlink OFDMA data informa-
tion, and then the sending module 1s further configured to:
after the OFDMA physical layer signaling 1s sent to the
terminal, send downlink OFDMA data information on the

subchannel corresponding to the terminal in an OFDMA
mode, where the downlink OFDMA data information
includes an OFDMA preamble and OFDMA data, and the
OFDMA preamble includes a switching field and ultra high
throughput signaling B (UHT-SIG-B).

With reference to the sixth possible implementation man-
ner ol the third aspect, in a seventh possible implementation
manner ol the third aspect, the OFDMA physical layer
signaling or the downlink OFDMA data information carries
an OFDMA acknowledge (ACK) request or an OFDMA
block acknowledge (BA) request, and the OFDMA ACK
request or the OFDMA BA request 1s used for instructing the
terminal to send an ACK response or a BA response to the
access point in the OFDMA mode; then the OFDMA
physical layer signaling 1s further used for indicating the
subchannel that corresponds to the terminal, on which the
ACK response or the BA response 1s sent to the access point
and that 1s allocated for the terminal; and then the access
point further mcludes:

a recerving module, configured to: after the sending
module sends the downlink OFDMA data information on the
subchannel corresponding to the terminal in the OFDMA
mode, receive the ACK response or the BA response that 1s
sent by the terminal on the subchannel corresponding to the
terminal in the OFDMA mode.

With reference to the sixth possible implementation man-
ner of the third aspect, in an eighth possible implementation
manner of the third aspect, the OFDMA physical layer
signaling 1s used for indicating the subchannel that corre-
sponds to the terminal, on which the ACK response or the
BA response 1s sent to the access point and that 1s allocated
for the terminal; and then the sending module 1s further
configured to: after the downlink OFDMA data information
1s sent on the subchannel corresponding to the terminal, send
an ACK request frame or a BA request frame to the terminal,
where the ACK request frame or the BA request frame
includes a dedicated information bit, and the dedicated
information bit 1s used for instructing the terminal to send
the ACK response or the BA response to the access point in
the OFDMA mode; and

the recerving module 1s further configured to receive the
ACK response or the BA response that 1s sent by the
terminal on the corresponding subchannel in the OFDMA
mode.

With reference to any one of the third aspect to the third
possible 1implementation manner of the third aspect, in a

ninth possible implementation manner of the third aspect,
the OFDMA physical layer signaling carries an OFDMA

ACK request or an OFDMA BA request, and the OFDMA
ACK request or the OFDMA BA request 1s used for instruct-
ing the terminal to send an ACK response or a BA response

to the access point in an OFDMA mode; then the OFDMA
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physical layer signaling 1s specifically used for indicating, to
the terminal, the subchannel that corresponds to the termi-
nal, on which the ACK response or the BA response 1s sent
to the access point and that 1s allocated for the terminal; and
then the sending module 1s specifically configured to send
MU-MIMO data information to the terminal in a MU-
MIMO mode, where the MU-MIMO data information car-
ries the OFDMA physu:al layer signaling; and

the recerving module 1s further configured to: after the
sending module sends the OFDMA physical layer signaling
to the terminal, receive the ACK response or the BA
response that 1s sent by the terminal on the corresponding
subchannel in the OFDMA mode.

With reference to any one of the third aspect to the third
possible 1implementation manner of the third aspect, in a
tenth possible implementation manner of the third aspect,
the OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, the subchannel that corresponds
to the terminal, on which the ACK response or the BA
response 1s sent to the access point and that 1s allocated for
the terminal; and then the sending module 1s specifically
configured to send MU-MIMO data information to the
terminal 1n a MU-MIMO mode, where the MU-MIMO data
information carries the OFDMA physical layer signaling;
and send an ACK request frame or a BA request frame to the
terminal, where the ACK request frame or the BA request
frame includes a dedicated information bit, and the dedi-
cated information bit 1s used for instructing the terminal to
send the ACK response or the BA response to the access
point in the OFDMA mode; and

then the recerving module 1s further configured to: after
the sending module sends the OFDMA physical layer sig-
naling to the terminal, receive the ACK response or the BA
response that 1s sent by the terminal on the subchannel
corresponding to the terminal 1n the OFDMA mode.

With reference to any one of the third aspect to the third
possible implementation manner of the third aspect, 1n an
cleventh possible mmplementation manner of the third
aspect, the OFDMA physical layer signaling 1s specifically
used for indicating, to the terminal, the subchannel that
corresponds to the terminal, on which the ACK response or
the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then the sending module 1s
specifically configured to send MU-MIMO data information
to the terminal 1n a MU-MIMO mode, and send an ACK
request frame or a BA request frame to the terminal, where
the ACK request frame or the BA request frame 1ncludes a
dedicated information bit, and the dedicated information bit
1s used for instructing the terminal to send the ACK response
or the BA response to the access point in an OFDMA mode;
and the ACK request frame or the BA request frame carries
the OFDMA physical layer signaling; and

then the recerving module 1s further configured to: after
the sending module sends the OFDMA physical layer sig-
naling to the terminal, receive the ACK response or the BA
response that 1s sent by the terminal on the corresponding
subchannel in the OFDMA mode.

With reference to any one of the third aspect to the third
possible implementation manner of the third aspect, in a

twellth possible implementation manner of the third aspect,
the OFDMA physical layer signaling carries an OFDMA

ACK request or an OFDMA BA request, and the OFDMA
ACK request or the OFDMA BA request 1s used for mstruct-
ing the terminal to send an ACK response or a BA response
to the access point in an OFDMA mode; then the OFDMA
physical layer signaling 1s specifically used for indicating, to
the terminal, the subchannel that corresponds to the termi-
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nal, on which the ACK response or the BA response 1s sent
to the access point and that 1s allocated for the terminal; and
the sending module 1s further configured to: after the
OFDMA physical layer signaling 1s sent to the terminal,
send OFDMA+MU-MIMO data imnformation to the terminal

on the subchannel corresponding to the terminal in an
OFDMA+MU-MIMO mode; and

the receiving module 1s further configured to receive the
ACK response or the BA response that 1s sent by the
terminal on the corresponding subchannel 1n the OFDMA
mode.

With reference to any one of the third aspect to the third
possible 1implementation manner of the third aspect, in a
thirteenth possible implementation manner of the third
aspect, the OFDMA physical layer signaling 1s specifically
used for indicating, to the terminal, the subchannel that
corresponds to the terminal, on which the ACK response or
the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then the sending module 1s

further configured to: after the OFDMA physical layer
signaling 1s sent to the terminal, send OFDMA+MU-MIMO
data information to the terminal on the subchannel corre-
sponding to the terminal in an OFDMA+MU-MIMO mode;
and send an ACK request frame or a BA request frame to the
terminal, where the ACK request frame or the BA request
frame includes a dedicated information bit, and the dedi-
cated information bit 1s used for instructing the terminal to
send the ACK response or the BA response to the access
point 1n an OFDMA mode; and

then the recerving module 1s further configured to receive
the ACK response or the BA response that 1s sent by the
terminal on the corresponding subchannel 1n the OFDMA
mode.

With reference to any one of the third aspect to the fifth
possible implementation manner of the third aspect, in a
fourteenth possible implementation manner of the third
aspect, the OFDMA physical layer signaling 1s specifically
used for indicating, to the terminal, the subchannel that
corresponds to the terminal, on which uplink OFDMA data
information 1s sent to the access point and that 1s allocated
for the terminal; and

then the recerving module 1s further configured to: belore
the sending module sends the OFDMA physical layer sig-
naling to the terminal, receive an uplink transmission frame
sent by the terminal; and after the sending module sends the
OFDMA physical layer signaling to the terminal, recerve the
uplink OFDMA data mnformation that is sent by the terminal
on the corresponding subchannel 1n an OFDMA mode.

With reference to the fourteenth possible implementation
manner of the third aspect, in a fifteenth possible implemen-
tation manner of the third aspect, the uplink OFDMA data
information carries an OFDMA ACK request or an OFDMA
BA request, and the OFDMA ACK request or the OFDMA
BA request 1s further used for instructing the access point to
send an ACK response or a BA response to the terminal 1n
the OFDMA mode; and then the sending module 1s further
configured to: after the receiving module receives the uplink
OFDMA data information that 1s sent by the terminal on the
corresponding subchannel, send the ACK response or the
BA response corresponding to the uplink OFDMA data
information on the subchannel corresponding to the terminal
in the OFDMA mode.

With reference to any one of the third aspect to the fifth
possible implementation manner of the third aspect, in a
sixteenth possible 1mplementation manner of the third
aspect, the OFDMA physical layer signaling 1s specifically

used for indicating, to the terminal, the subchannel that
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corresponds to the terminal, on which uplink OFDMA data
information 1s sent to the access point and that 1s allocated
for the terminal; and then the receiving module 1s further
configured to: after the sending module sends the OFDMA
physical layer signaling to the terminal, receive the uplink
OFDMA data information that 1s sent by the terminal on the
corresponding subchannel 1n an OFDMA mode.

According to a fourth aspect, the present invention pro-
vides a terminal, including:

a receiving module, configured to recerve OFDMA physi-
cal layer signaling sent by an access point, where the
OFDMA physical layer signaling 1s used for indicating, to
the terminal, a subchannel allocated by the access point for
the terminal, where the OFDMA physical layer signaling
includes an identifier of the terminal and subchannel 1nfor-
mation corresponding to the identifier of the terminal; and

a determining module, configured to determine the sub-
channel corresponding to the terminal according to the
OFDMA physical layer signaling.

With reference to the fourth aspect, in a first possible
implementation manner of the fourth aspect, the identifier of
the terminal 1s an 1dentifier of one or more terminal groups,
and each terminal group includes at least one terminal; and
the subchannel information includes an uplink subchannel or
a downlink subchannel or an uplink and downlink bidirec-
tional subchannel, and then the OFDMA physical layer
signaling being used for indicating, to the terminal, a sub-
channel allocated for the terminal includes:

the OFDMA physical layer signaling being used for
indicating to each terminal group that the allocated subchan-
nel 1s an uplink subchannel or a downlink subchannel or an
uplink and downlink bidirectional subchannel, where the
terminal group and the subchannel are 1 a one-to-one
correspondence.

With reference to the first possible implementation man-
ner of the fourth aspect, in a second possible implementation
manner of the fourth aspect, the recerving module 1s further
configured to: before the OFDMA physical layer signaling
sent by the access point 1s received, receive a mapping
relationship between an 1dentifier of the terminal group and
an address of the terminal, where the mapping relationship
1s sent by the access point; and then the determiming module
1s specifically configured to determine according to the
mapping relationship that the terminal i1s located 1n the
terminal group, and then determine that a subchannel cor-
responding to the terminal group 1s the subchannel corre-
sponding to the terminal.

With reference to the fourth aspect, 1n a third possible
implementation manner of the fourth aspect, the identifier of
the terminal 1s an identifier of one terminal group, and the
terminal group includes at least two terminals; and then the
OFDMA physical layer signaling being used for indicating,
to the terminal, a subchannel allocated for the terminal
includes:

the OFDMA physical layer signaling being used for
indicating to each terminal in the terminal group that the
allocated subchannel 1s an uplink subchannel or a downlink
subchannel or an uplink and downlink bidirectional sub-
channel, where each terminal 1n the terminal group and the
subchannel are 1n a one-to-one correspondence.

With reference to any one of the fourth aspect to the third
possible implementation manner of the fourth aspect, in a
fourth possible implementation manner of the fourth aspect,

the recerving module 1s specifically configured to receive an
OFDM preamble sent by the access point, where the OFDM
preamble carries the OFDMA physical layer signaling; or
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specifically configured to receive a NDPA frame sent by the
access point, where the NDPA frame carries the OFDMA
physical layer signaling.

With reference to any one of the fourth aspect to the third
possible implementation manner of the fourth aspect, 1n a
fifth possible implementation manner of the fourth aspect,
the recerving module 1s further configured to receive an
NDPA frame and an OFDM preamble that are sent by the
access point, where the NDPA frame carries the identifier of
the terminal 1n the OFDMA physical layer signaling, and the
OFDM preamble carries the subchannel information corre-
sponding to the identifier of the terminal and being 1n the
OFDMA physical layer signaling; or further configured to
receive an NDPA frame and an OFDM preamble that are
sent by the access point, where the NDPA frame carries the
subchannel information corresponding to the identifier of the
terminal and being in the OFDMA physical layer signaling,
and the OFDM preamble carries the 1dentifier of the terminal
in the OFDMA physical layer signaling.

With reference to any one of the fourth aspect to the fifth
possible implementation manner of the fourth aspect, 1n a
sixth possible implementation manner of the fourth aspect,
the OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, a subchannel that 1s allocated by
the access point to the termuinal for receiving downlink
OFDMA data, and then the receiving module 1s further
configured to: after the determining module determines the
subchannel corresponding to the terminal according to the
OFDMA physical layer signaling, receive, on the subchan-
nel corresponding to the terminal, downlink OFDMA data
information sent by the access point, where the downlink
OFDMA data information includes an OFDMA preamble
and OFDMA data, and the OFDMA preamble includes a
switching field and UHT-SIG-B.

With reference to the sixth possible implementation man-
ner of the fourth aspect, 1n a seventh possible implementa-
tion manner ol the fourth aspect, the receiving module
includes:

a receiving unit, configured to receive a destination ter-
minal address corresponding to the OFDMA data and sent
by the access point; and

a determining unit, configured to determine whether the
terminal matches the destination terminal address; and 1if
yes, 1nstruct the recerving unit to receive, on the subchannel
corresponding to the terminal, the downlink OFDMA data
information sent by the access point.

With reference to the seventh possible implementation
manner of the fourth aspect, 1n an eighth possible 1mple-
mentation manner of the fourth aspect, the OFDMA physical
layer signaling or the downlink OFDMA data information
carries an OFDMA ACK request or an OFDMA BA request,
and the OFDMA ACK request or the OFDMA BA request 1s
used for mstructing the terminal to send an ACK response or
a BA response to the access point in an OFDMA mode; and
then the OFDMA physical layer signaling 1s further used for
indicating the subchannel that corresponds to the terminal,
on which the ACK response or the BA response 1s sent to the
access point and that 1s allocated for the terminal, and then
the terminal further includes:

a sending module, configured to: after the receiving
module receives, on the subchannel corresponding to the
terminal, the downlink OFDMA data information sent by the
access point, send the ACK response or the BA response to
the access point on the subchannel corresponding to the
terminal in the OFDMA mode.

With reference to the seventh possible implementation
manner of the fourth aspect, in a ninth possible implemen-
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tation manner of the fourth aspect, the OFDMA physical
layer signaling 1s further used for indicating the subchannel
that corresponds to the terminal, on which the ACK response
or the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then the receiving module 1s
turther configured to: after the downlink OFDMA data
information sent by the access point 1s received on the
subchannel corresponding to the terminal, recerve an ACK
request frame or a BA request frame sent by the access point,
where the ACK request frame or the BA request frame
includes a dedicated information bit, and the dedicated
information bit 1s used for instructing the terminal to send
the ACK response or the BA response to the access point in
an OFDMA mode; and

then the sending module 1s further configured to send the
ACK response or the BA response to the access point on the
subchannel corresponding to the terminal in the OFDMA
mode.

With reference to any one of the fourth aspect to the third
possible implementation manner of the fourth aspect, in a
tenth possible implementation manner of the fourth aspect,
the OFDMA physical layer signaling carries an OFDMA
ACK request or an OFDMA BA request, and the OFDMA
ACK request or the OFDMA BA request 1s used for mstruct-
ing the terminal to send an ACK response or a BA response
to the access point 1n an OFDMA mode; then the OFDMA
physical layer signaling 1s specifically used for indicating, to
the terminal, the subchannel that corresponds to the termi-
nal, on which the ACK response or the BA response 1s sent
to the access point and that 1s allocated for the terminal; and
then the recerving module i1s specifically configured to
receive MU-MIMO data information sent by the access
point; and

the sending module i1s further configured to: after the
determining module determines the subchannel correspond-
ing to the terminal according to the OFDMA physical layer
signaling, send the ACK response or the BA response to the
access point on the subchannel corresponding to the terminal
in the OFDMA mode.

With reference to any one of the fourth aspect to the third
possible implementation manner of the fourth aspect, 1n an
cleventh possible implementation manner of the fourth
aspect, the OFDMA physical layer signaling 1s specifically
used for indicating, to the terminal, the subchannel that
corresponds to the terminal, on which the ACK response or
the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then the receiving module 1s
specifically configured to receive MU-MIMO data informa-
tion sent by the access point, where the MU-MIMO data
information carries the OFDMA physical layer signaling;
and recerve an ACK request frame or a BA request frame
sent by the access point, where the ACK request {frame or the
BA request frame includes a dedicated information bit, and
the dedicated information bit 1s used for instructing the
terminal to send the ACK response or the BA response to the
access point 1n an OFDMA mode; and

then the sending module 1s further configured to: after the
determining module determines the subchannel correspond-
ing to the terminal according to the OFDMA physical layer
signaling, send the ACK response or the BA response to the
access point on the subchannel corresponding to the terminal
in the OFDMA mode.

With reference to any one of the fourth aspect to the third
possible implementation manner of the fourth aspect, in a
twellth possible implementation manner of the fourth
aspect, the OFDMA physical layer signaling 1s specifically
used for indicating, to the terminal, the subchannel that
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corresponds to the terminal, on which the ACK response or
the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then the receiving module 1s
specifically configured to receive MU-MIMO data informa-
tion sent by the access point, and receive an ACK request
frame or a BA request frame sent by the access point, where
the ACK request frame or the BA request frame 1ncludes a
dedicated information bit, and the dedicated information bit
1s used for instructing the terminal to send the ACK response
or the BA response to the access point in an OFDMA mode;
and the ACK request frame or the BA request frame carries
the OFDMA physical layer signaling; and

then the sending module 1s further configured to: after the
determining module determines the subchannel correspond-
ing to the terminal according to the OFDMA physical layer
signaling, send the ACK response or the BA response to the
access point on the subchannel corresponding to the terminal
in the OFDMA mode.

With reference to any one of the fourth aspect to the third
possible implementation manner of the fourth aspect, 1n a
thirteenth possible implementation manner of the fourth

aspect, the OFDMA physical layer signaling carries an

OFDMA ACK request or an OFDMA BA request, and the
OFDMA ACK request or the OFDMA BA request 1s used for
instructing the terminal to send an ACK response or a BA
response to the access point in an OFDMA mode; then the
OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, the subchannel that corresponds
to the terminal, on which the ACK response or the BA
response 1s sent to the access point and that 1s allocated for
the terminal; and then the receiving module 1s further
configured to: after the determining module determines the
subchannel corresponding to the terminal according to the
OFDMA physical layer signaling, receive, on the subchan-
nel corresponding to the terminal, OFDMA+MU-MIMO
data information sent by the access point; and

the sending module 1s further configured to send the ACK
response or the BA response to the access point on the
subchannel corresponding to the terminal in the OFDMA
mode.

With reference to any one of the fourth aspect to the third
possible implementation manner of the fourth aspect, 1n a
fourteenth possible implementation manner of the fourth
aspect, the OFDMA physical layer signaling 1s specifically
used for indicating, to the terminal, the subchannel that
corresponds to the terminal, on which the ACK response or
the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then the receiving module 1s
turther configured to: after the determining module deter-
mines the subchannel corresponding to the terminal accord-
ing to the OFDMA physical layer signaling, receive, on the
subchannel corresponding to the terminal, OFDMA+MU-
MIMO data information sent by the access point; and
receive an ACK request frame or a BA request frame sent by
the access point, where the ACK request frame or the BA
request frame includes a dedicated information bit, and the
dedicated information bit 1s used for instructing the terminal
to send the ACK response or the BA response to the access
point in an OFDMA mode; and

the sending module 1s further configured to send the ACK
response or the BA response to the access point on the
subchannel corresponding to the terminal in the OFDMA
mode.

With reference to any one of the fourth aspect to the fifth
possible implementation manner of the fourth aspect, 1n a
fifteenth possible implementation manner of the fourth

aspect, the OFDMA physical layer signaling 1s specifically
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used for indicating, to the terminal, the subchannel on which
uplink OFDMA data imnformation 1s sent to the access point
and that 1s allocated for the terminal; and then the sending
module 1s further configured to: before the recerving module
receives the OFDMA physical layer signaling sent by the
access point, send an uplink transmission frame to the access
point; and further configured to: after the determining mod-
ule determines the subchannel corresponding to the terminal
according to the OFDMA physical layer signaling, send the
uplink OFDMA data information to the access point on the
subchannel corresponding to the terminal 1n an OFDMA
mode.

With reference to the fifteenth possible implementation
manner of the fourth aspect, 1n a sixteenth possible imple-
mentation manner of the fourth aspect, the uplink OFDMA

data information carries an OFDMA ACK request or an
OFDMA BA request, and the OFDMA ACK request or the

OFDMA BA request 1s further used for instructing the
access point to send an ACK response or a BA response to
the terminal 1n the OFDMA mode; and then the receiving
module 1s further configured to: after the sending module

sends the uplink OFDMA data information to the access
point, receive, on the subchannel corresponding to the
terminal, the ACK response or the BA response correspond-
ing to the uplink OFDMA data information and sent by the
access point.

With reference to any one of the fourth aspect to the fifth
possible implementation manner of the fourth aspect, in a
seventeenth possible implementation manner of the fourth
aspect, the OFDMA physical layer signaling 1s specifically
used for indicating, to the terminal, the subchannel that
corresponds to the terminal, on which uplink OFDMA data
information 1s sent to the access point and that 1s allocated
for the terminal; and then the sending module 1s further
configured to: after the determining module determines the
subchannel corresponding to the terminal according to the
OFDMA physical layer signaling, send the uplink OFDMA
data information to the access point on the subchannel
corresponding to the terminal 1n an OFDMA mode.

The present invention provides a data transmission 1ndi-
cation method, an access point and a terminal, where an
access point sends OFDMA physical layer signaling to a
terminal, so that each terminal learns a subchannel to which
the terminal corresponds, and therefore the terminal may
perform a corresponding operation on the subchannel cor-
responding to the terminal. That 1s, a manner in which the
access point allocates a subchannel for each terminal accord-
ing to OFDMA physical layer signaling enables the access
point to indicate subchannels for more terminals, that 1s, a
quantity of terminals to which the access point indicates
subchannels 1s not limited.

BRIEF DESCRIPTION OF DRAWINGS

The following briefly introduces the accompanying draw-
ings used in describing the embodiments. Apparently, the
accompanying drawings in the following description show
some embodiments of the present invention, and persons of
ordinary skill in the art may still derive other embodiments
from these accompanying drawings without creative eflorts.

FI1G. 1 1s a schematic tlowchart of Embodiment 2 of a data
transmission indication method according to the present
invention;

FIG. 2 1s a schematic flowchart of Embodiment 4 of a data
transmission indication method according to the present
invention;
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FIG. 2a 1s a schematic diagram 1 of data transmission
according to the present ivention;

FIG. 2b 1s a schematic diagram 2 of data transmission
according to the present invention;

FIG. 2¢ 1s a schematic diagram 3 of data transmission
according to the present ivention;

FIG. 2d 1s a schematic diagram 4 of data transmission
according to the present invention;

FIG. 3 1s a schematic flowchart of Embodiment 5 of a data

transmission indication method according to the present
invention;

FIG. 3a 1s a schematic diagram 5 of data transmission
according to the present mvention;

FIG. 3b 1s a schematic diagram 6 of data transmission
according to the present invention;

FIG. 4 1s a schematic flowchart of Embodiment 6 of a data
transmission indication method according to the present
invention;

FIG. 4a 1s a schematic diagram 7 of data transmission
according to the present invention;

FIG. 4b 1s a schematic diagram 8 of data transmission
according to the present mvention;

FIG. 5 1s a schematic flowchart of Embodiment 7 of a data
transmission indication method according to the present
invention;

FIG. 6 1s a schematic flowchart of Embodiment 8 of a data
transmission indication method according to the present
invention;

FIG. 7 1s a schematic flowchart of Embodiment 9 of a data
transmission indication method according to the present
invention;

FIG. 8 1s a schematic tlowchart of Embodiment 10 of a
data transmission indication method according to the present
invention;

FIG. 9 1s a schematic flowchart of Embodiment 11 of a
data transmission indication method according to the present
invention;

FIG. 10 1s a schematic flowchart of Embodiment 12 of a
data transmission indication method according to the present
invention;

FIG. 10a 1s a schematic diagram 9 of data transmission
according to the present invention;

FIG. 1056 1s a schematic diagram 10 of data transmission
according to the present mvention;

FIG. 11 1s a schematic flowchart of Embodiment 13 of a
data transmission indication method according to the present
imnvention;

FIG. 11a 1s a schematic diagram 11 of data transmission
according to the present ivention;

FIG. 115 1s a schematic diagram 12 of data transmission
according to the present ivention;

FIG. 12 1s a schematic flowchart of Embodiment 14 of a
data transmission indication method according to the present
invention;

FIG. 13 15 a schematic flowchart of Embodiment 15 of a
data transmission indication method according to the present
invention;

FIG. 14 1s a schematic flowchart of Embodiment 17 of a
data transmission indication method according to the present
imnvention;

FIG. 15 1s a schematic flowchart of Embodiment 18 of a
data transmission indication method according to the present
invention;

FIG. 16 1s a schematic flowchart of Embodiment 19 of a
data transmission indication method according to the present
invention;
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FIG. 17 1s a schematic flowchart of Embodiment 20 of a
data transmission indication method according to the present
imnvention;

FIG. 18 1s a schematic flowchart of Embodiment 21 of a
data transmission indication method according to the present
invention;

FIG. 19 1s a schematic flowchart of Embodiment 22 of a
data transmission indication method according to the present
invention;

FIG. 20 1s a schematic flowchart of Embodiment 23 of a
data transmission indication method according to the present
invention;

FIG. 21 1s a schematic flowchart of Embodiment 24 of a
data transmission indication method according to the present
invention;

FIG. 22 1s a schematic tlowchart of Embodiment 25 of a
data transmission indication method according to the present
imnvention;

FIG. 23 1s a schematic flowchart of Embodiment 26 of a
data transmission indication method according to the present
imnvention;

FIG. 24 1s a schematic structural diagram of Embodiment
2 of an access point according to the present invention;

FIG. 25 1s a schematic structural diagram of Embodiment
1 of a terminal according to the present invention;

FIG. 26 1s a schematic structural diagram of Embodiment
2 of a terminal according to the present invention;

FI1G. 27 1s a schematic structural diagram of Embodiment
3 of a terminal according to the present invention;

FIG. 28 1s a block diagram of IDFT implementation in
which an access point sends downlink data information to a
terminal in an OFDMA mode;

FI1G. 29 15 a schematic structural diagram of Embodiment
4 of an access point according to the present invention;

FIG. 30 1s a block diagram in which an access point
implements transmission of uplink OFDMA data informa-
tion by using OFDMA physical layer signaling;

FIG. 31 1s a schematic structural diagram of Embodiment
4 of a terminal according to the present invention; and

FI1G. 32 1s a schematic structural diagram of Embodiment
5 of a terminal according to the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

The following clearly describes the technical solutions in
the embodiments of the present invention with reference to
the accompanying drawings in the embodiments of the
present invention. Apparently, the described embodiments
are some but not all of the embodiments of the present
invention. All other embodiments obtained by persons of
ordinary skill 1n the art based on the embodiments of the
present invention without creative efforts shall fall within
the protection scope of the present invention.

A terminal involved in this application, that 1s, user
equipment, may be a wireless terminal or a wired terminal.
The wireless terminal may refer to a device that provides a
user with voice and/or data connectivity, a handheld device
with a radio connection function, or another processing
device connected to a radio modem. The wireless terminal
may communicate with one or more core networks by using
a radio access network (RAN). The wireless terminal may be
a mobile terminal, such as a mobile phone (also referred to
as a “cellular” phone) and a computer with a mobile termi-
nal, for example, may be a portable, pocket-sized, handheld,
computer built-in, or in-vehicle mobile apparatus, which
exchanges language and/or data with the radio access net-
work. For example, it may be a device such as a personal
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communication service (PCS) phone, a cordless telephone
set, a Session Initiation Protocol (SIP) phone, a wireless

local loop (WLL) station, or a personal digital assistant
(PDA). The wireless terminal may also be referred to as a
system, a subscriber unit, a subscriber station, a mobile
station, a mobile terminal, a remote station, an access point,
a remote terminal, an access terminal, a user terminal, a user
agent, a user device, or user equipment.

An access point (such as a base station) imvolved 1n this
application may be an access point of a wireless local area
network (WLAN), or may refer to a device communicating
with a wireless terminal on an air interface 1 an access
network by using one or more sectors. The base station may
be used to mutually convert a received over-the-air frame
and an IP packet and serve as a router between the wireless
terminal and a rest portion of the access network, where the
rest portion of the access network may include an Internet
Protocol (IP) network. The base station may also coordinate
attribute management of the air interface. For example, the
base station may be a base transceiver station (B1S) in
Global System for Mobile communications (GSM) or code

division multiple access (CDMA), may also be a base station
(NodeB) in Wideband CDMA (WCDMA), and may further
be an evolved NodeB (eNB, or e-NodeB) in Long-Term

Evolution (LTE), which 1s not limited 1n this application.

Embodiment 1

Embodiment 1 of the present invention provides a data
transmission indication method. The method involved 1n the
embodiment 1s a specific process in which an access point
indicates a subchannel to which a terminal corresponds by
using OFDMA physical layer signaling. The method
includes: sending, by an access point, OFDMA physical
layer signaling to a terminal, where the OFDMA physical
layer signaling i1s used for indicating, to the terminal, a
subchannel allocated for the terminal, so that the terminal
determines the subchannel corresponding to the terminal
according to the OFDMA physical layer signaling, where
the OFDMA physical layer signaling includes an identifier
of the terminal and subchannel information corresponding to
the 1dentifier of the terminal.

It should be noted that, there may be one or more
terminals in this embodiment of the present invention. The
access point performs a same operation on each terminal,
and therefore description 1s performed by using a terminal 1n
this embodiment of the present invention.

Specifically, the access point sends OFDMA physical
layer signaling to a terminal 1n an OFDM mode, that 1s, the
access point may send the OFDMA physical layer signaling
to a terminal 1n a coverage area of the access point, but
another terminal in the coverage area of the access point may
also listen to obtain and correctly demodulate the OFDMA
physical layer signaling. The OFDMA physical layer sig-
naling in this embodiment of the present invention includes
an 1dentifier of the terminal and subchannel information
corresponding to the i1dentifier of the terminal, and 1s used
for indicating, to the terminal, a subchannel allocated for the
terminal, so that each terminal learns a subchannel corre-
sponding to the terminal, and performs a corresponding
operation on the subchannel, for example, may receive, on
the subchannel corresponding to the terminal, data that
belongs to the terminal and 1s sent by the access point, or
may send corresponding response information or uplink data
information to the access point on the subchannel corre-
sponding to the terminal. The identifier of the terminal 1n the
foregoing OFDMA physical layer signaling may be an
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identifier of a single terminal group, or may be 1dentifiers of
multiple terminal groups, and a terminal group may include
multiple terminals.

A channel bandwidth of a subchannel 1s not limited in the
present invention, and the access point determines the band-
width of the subchannel according to a bandwidth require-
ment of a terminal. Moreover, the indicated subchannel may
be presented in multiple forms, which may be a center
frequency and a bandwidth of the subchannel, or may be a
channel number and a bandwidth of a start frequency band,
or may be a channel number range from a start frequency
band to an end frequency band, which 1s not limited in the
present invention.

A subchannel indicated by the OFDMA physical layer
signaling involved in this embodiment for a terminal may
correspond to one terminal, or may correspond to multiple
terminals. For example, multiple terminals may be grouped
into one group, and the OFDMA physical layer signaling
allocates a subchannel for this group, and then all the
terminals in the group may use the subchannel.

A format of a signaling part in the prior art can only
support a bandwidth of 20 MHz, and a user is allocated for
cach subcarrier for 48 subcarriers; when a bandwidth greater
than 20 MHz 1s used, the prior art has no corresponding,
expansion solution to support the bandwidth. However, the
OFDMA physical layer signaling in this embodiment of the
present invention may support a larger bandwidth, and for a
quantity of terminals, allocate and indicate an allocated
subchannel for multiple terminals, where the subchannel

Identifier
of the
first

oroup

includes one or more subcarriers. Therefore, subjects for this
embodiment of the present invention and the prior art are
different (1n the prior art, the subject i1s to allocate user for
a subcarrier, and 1n this embodiment of the present inven-
tion, the subject 1s to allocate a subchannel or a subcarrier for
a user), the prior art can only perform indication for 48
terminals because of a limitation of subcarriers, and indi-
cating, by OFDMA physical layer signaling, a subchannel
for a terminal may be not limited by a bandwidth, subchan-
nels may be allocated for more terminals (users whose
quantity exceeds 48) 1n a larger bandwidth. Certainly, this
embodiment of the present invention may still allocate
subchannels for terminals whose quantity 1s less than 48.

In the data transmission indication method provided in
this embodiment of the present invention, an access point
sends OFDMA physical layer signaling to a terminal, so that
cach terminal learns a subchannel to which the terminal
corresponds, and therefore the terminal may perform a
corresponding operation on the subchannel corresponding to
the termunal. That 1s, a manner in which the access point
allocates a subchannel for each terminal according to
OFDMA physical layer signaling enables the access point to
indicate subchannels for more terminals, that 1s, a quantity
of terminals to which the access point indicates subchannels
1s not limaited.

Embodiment 2

FI1G. 1 1s a schematic tlowchart of Embodiment 2 of a data
transmission indication method according to the present
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invention. The method mmvolved 1n this embodiment 1s a
feasible implementation manner 1n which a subchannel 1s
indicated to a termunal by using OFDMA physical layer
signaling. Further, on the basis of Embodiment 1, the
identifier of the terminal may be an i1dentifier of one or more
terminal groups, each terminal group includes at least one
terminal, and the subchannel information includes an uplink
subchannel or a downlink subchannel or an uplink and
downlink bidirectional subchannel. The method includes:

S101: An access poimnt sends a mapping relationship
between an 1dentifier of a terminal group and an address of
a terminal to the terminal, so that the terminal learns a

terminal group in which the terminal is located.

Specifically, the terminal needs to know a terminal group
to which the terminal belongs, and then can know a sub-
channel corresponding to the terminal only when the access
point allocates subchannels for the terminal group. There-
fore, the access point needs to send a mapping relationship
between an 1dentifier of a terminal group and an address of
a terminal to each terminal, so that each terminal learns a
terminal group 1n which the terminal 1s located. For a simple
manner i which a terminal 1s informed of a mapping
relationship between an 1dentifier of a terminal group and an
address of each terminal 1n a grouping management frame

form, reference may be made to Table 1, which i1s specifi-
cally:

TABLE 1
Group 1 Group 2 Group N
Quantity  Address ... Address Identifier ... ... ... Identifier
M of of of of the of the N**
terminals  terminal terminal second group
in a group 1 M group
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By using a terminal grouping management frame shown
in Table 1, a terminal may learn an i1dentifier of a terminal
group 1n which the terminal 1s located.

S102: The access point sends OFDMA physical layer
signaling to the terminal, so that the terminal determines a

subchannel corresponding to the terminal according to the
OFDMA physical layer signaling, where the OFDMA physi-

cal layer signaling includes an 1dentifier of the terminal and
subchannel information corresponding to the identifier of the
terminal, and the OFDMA physical layer signaling 1s used
for indicating to each terminal group that the allocated

subchannel 1s an uplink subchannel or a downlink subchan-
nel or an uplink and downlink bidirectional subchannel.

Optionally, the OFDMA physical layer signaling may
indicate by using a dedicated indication bit that the sub-
channel allocated for the terminal 1s an uplink subchannel or
a downlink subchannel or an uplink and downlink bidirec-
tional subchannel. That 1s, the foregoing OFDMA physical
layer signaling not only may indicate an allocated subchan-
nel for the terminal group, but also may indicate, to the
terminal group, that an allocated subchannel 1s an uplink
subchannel or a downlink subchannel or an uplink and
downlink bidirectional subchannel.

Specifically, the 1dentifier of the terminal 1s an 1dentifier
of one or more terminal groups, and the OFDMA physical
layer signaling 1s used for indicating, to one or more
terminal groups, a subchannel allocated for each terminal
group, where terminal groups and subchannels are 1n a
one-to-one correspondence.
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Related fields included 1n the indication of the foregoing
OFDMA physical layer signaling may be in a format shown
in Table 2 below. A group number 1n Table 2 1s used for
indicating a grouping identifier of current multiple termi-
nals, and the terminals may be stations (STAs). A field
shown 1n Table 2 may indicate that a subchannel 1s allocated
for each terminal group, and each terminal group herein may
include at least one terminal. For example, a terminal group

1 includes STA1 and STA2, a terminal group 2 includes
STA3 to STAS, and a group n includes STA k to STA n.
According to this mndication method, both STA1 and STA2
work on a subchannel 1, STA3 to STAS work on a subchan-
nel 2, and STA k to STA n all work on a subchannel n. By
using this indication, a terminal may learn a subchannel
corresponding to the terminal, and the access point may also
flexibly schedule a terminal 1n a terminal group on each
allocated subchannel. Additionally, terminal groups may
have a common element, for example, the terminal group 1
includes STA1 to STA3, and the terminal group 2 may
include STA2 to STAS. Herein, STA2 and STA3 are both 1n
the terminal group 1 and the terminal group 2. In this
manner, the access point may allocate, 1n an eflective range
of the indication, all subchannels for STAs flexibly, so as to
turther 1improve flexibility of scheduling a terminal by the
access point.

TABLE 2
Subchannel information Subchannel information
of group 1 of group n
Group 1 Subchannel 1 Group n Subchannel n

In another case, if 1n a subchannel, an interval between
subcarriers 1n an OFDMA mode 1s different from an interval
between subcarriers 1n an OFDM mode, and a special case
1s: the interval between the subcarriers 1n the OFDM mode
1s mteger multiples (K multiples) of the interval between the
subcarriers 1n the OFDMA mode, effective indication on
working subchannels of multiple terminals may be 1mple-
mented in a manner 1 which subcarriers 1n the OFDMA
mode are simply grouped. A quantity of subcarriers in the
OFDM mode at each 20 MHz (that 1s, a unit subchannel
bandwidth) 1s 64, and then a quantity of subcarriers in the
OFDMA mode 1s 64*K (* 1s a product sign), and therefore
the access point may allocate 64*K subcarriers 1 a sub-
channel to terminals in a terminal group (refer to Table 3),
that 1s, each terminal corresponds to several (one or more)
subcarriers. That 1s, Table 3 1s actually detailing of Table 2
as far as a subchannel 1s concerned, where a subcarnier k,
may be a subcarrier 1dentifier in the OFDMA mode (that 1s,
k,~64*K, and k_ may be any imteger from 1 to k,;), or may
be a subcarrier identifier in the OFDM mode (that 1s,
k,~=64). It should be noted that, the prior art cannot support
detailing on an interval between subcarriers, and therefore
cannot perform indication for more users at 20 MHz.

In a case 1n which the subcarrier k, 1s a subcarrier
identifier in the OFDMA mode, an indication unit granular-
ity of the method of this embodiment 1s specific to each
subcarrier of OFDMA (that 1s, a subcarrier may correspond
to a terminal); 1n a case in which the subcarrier k, 1s a
subcarrier 1dentifier 1n the OFDM mode, an indication unit
granularity of the method of this embodiment 1s K subcar-
riers of OFDMA. Therelore, the embodiment of the present
invention method may divide subchannels by using a nar-
rower interval between subcarriers for a unit bandwidth (for
example, the unit bandwidth 1s 20 MHz), and implement
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cllective indication on working subchannels of multiple
terminals 1n a manner in which the divided subchannels are
simply grouped.

Additionally, when K=4, each 64 consecutive OFDMA
subcarriers occupy a channel unit (5 MHz), and in this case,
channel numbers 1n Embodiment 1 and Embodiment 2 may
also continue to be used as an indication manner.

TABLE 3
Subchannel information Subchannel information
of group 1 of group N
Group 1 Subcarriers Group N Subcarriers
1 to k, ky + 1toky

In the data transmission indication method provided in
this embodiment of the present immvention, an access point
sends OFDMA physical layer signaling carrying and includ-
ing an 1dentifier of a terminal and subchannel 1information
corresponding to the identifier of the terminal to the termi-
nal, and the access point turther sends a mapping relation-
ship between an 1dentifier of a terminal group and an address
of each terminal to each terminal, so that each terminal
learns a terminal group 1 which the terminal 1s located, and
further learns a subchannel corresponding to the terminal,
thereby performing a corresponding operation on the sub-
channel. That 1s, a manner 1n which the access point allo-
cates a subchannel for each terminal according to OFDMA
physical layer signaling enables the access point to indicate
subchannels for more terminals, that 1s, a quantity of termi-

nals to which the access point indicates subchannels 1s not
limited.

Embodiment 3

Embodiment 3 of the present imnvention provides a data
transmission indication method. The method mnvolved 1n this
embodiment 1s another feasible implementation manner 1n
which an access point indicates a subchannel for a terminal
by using OFDMA physical layer signaling. On the basis of
Embodiment 1, the OFDMA physical layer signaling may
include an identifier of a terminal and subchannel informa-
tion corresponding to the identifier of the terminal; and the
identifier of the terminal 1s an 1dentifier of a single terminal
group, and the terminal group includes at least two termi-
nals; and the OFDMA physical layer signaling i1s used for
indicating to each terminal in the terminal group that the
allocated subchannel i1s an uplink subchannel or a downlink
subchannel or an uplink and downlink bidirectional sub-
channel.

Optionally, the OFDMA physical layer signaling may
indicate by using a dedicated indication bit that the sub-
channel allocated for the terminal 1s an uplink subchannel or
a downlink subchannel or an uplink and downlink bidirec-
tional subchannel. The terminals 1n the terminal group and
the subchannels are 1n a one-to-one correspondence. That 1s,
the foregoing OFDMA physical layer signaling not only
may indicate an allocated subchannel for each terminal in
the terminal group, but also may indicate, to each terminal
in the terminal group, that an allocated subchannel i1s an
uplink subchannel or a downlink subchannel or an uplink
and downlink bidirectional subchannel.

Specifically, related fields included 1n the indication of the
foregoing OFDMA physical layer signaling may be 1n a
format shown in Table 4 below. A group number in Table 4
1s used for indicating a grouping identifier of the current
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terminal group, and subchannels following the group num-
ber are and STAs 1n a terminal group corresponding to the
group number are in a one-to-one correspondence sepa-
rately, that 1s, the access point allocates the subchannel to
terminals 1n the terminal group in sequence. That 1s, the
STAs 1n the group corresponding to the group number are
STA1 to STAn 1n sequence; then according to the format,
STAI1 corresponds to a subchannel 1, STA2 corresponds to
a subchannel 2, until STA n corresponds to a subchannel n.

In the foregoing case i which an interval between
subcarriers 1n a subchannel in the OFDM mode 1s different
from that in the OFDMA mode, a subchannel allocated by
cach STA 1n a group not only may be indicated in a manner
of only using a channel number or the like, but also may be
indicated 1n a manner of using a subcarrier range, as shown

in Table 4a.

TABLE 4

Group number Subchannel 1  Subchannel 2 Subchannel n

TABLE 4a
Group number Subcarriers Subcarriers Subcarriers
1 to k; ki+1tok, Kary + 1 to ky

That 1s, each terminal 1n the foregoing terminal group
corresponds to a different subchannel, and because the
OFDMA physical layer signaling may support a larger
bandwidth (not limited to a bandwidth of 20 MHz), sub-
channels may be indicated to more terminals.

In the data transmission indication method provided in
this embodiment of the present invention, an access point
sends OFDMA physical layer signaling to a terminal, so that
cach terminal learns a subchannel to which the terminal
corresponds, and therefore the terminal may perform a
corresponding operation on the subchannel corresponding to
the terminal. That 1s, a manner in which the access point
allocates a subchannel for each terminal according to
OFDMA physical layer signaling enables the access point to
indicate subchannels for more terminals.

Embodiment 4

FI1G. 2 1s a schematic tflowchart of Embodiment 4 of a data
transmission indication method according to the present
invention. The method mvolved 1n this embodiment 1s a
process 1 which an OFDM preamble carrying OFDMA
physical layer signaling 1s sent to a terminal, so that the
terminal learns a subchannel corresponding to the terminal
according to the OFDMA physical layer signaling, and
receives, on the subchannel corresponding to the terminal,
downlink OFDMA data information sent by an access point.
The method includes:

S201: An access point sends an OFDM preamble to a
terminal, where the OFDM preamble carries OFDMA physi-
cal layer signaling.

Specifically, the access point sends an OFDM preamble 1n
an OFDM mode to any terminal in a coverage area of the
access point, where the OFDM preamble 1ncludes a short
tramning field (STF), a long tramning field (LTF), a legacy
signaling (L-SIG), and ultra high throughput signaling A
(UHT-S1G-A), and the UHT-SIG-A carries OFDMA physi-
cal layer signaling. It should be noted that, the OFDM mode
1s: the access point sends an OFDM preamble to a terminal,
but 1n this case, the access point does not know the specific
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terminal to which the OFDM preamble 1s sent; therefore the
access point sends the OFDM preamble to any terminal, and
all active terminals listen to and receive the OFDM pre-
amble, and then obtain OFDMA physical layer signaling,
thereby learning channels corresponding to the terminals.

It should be noted that, for a manner 1n which OFDMA
physical layer signaling indicates a subchannel i this
embodiment of the present invention, reference may be
made to the description in Embodiment 1 to Embodiment 3,
and details are not described herein again 1n this embodi-
ment of the present invention.

S5202: The access point sends downlink OFDMA data
information on the subchannel corresponding to the terminal
in an OFDMA mode, where the downlink OFDMA data
information includes: an OFDMA preamble and OFDMA
data symbol; and the OFDMA preamble includes a switch-
ing field, and ultra high throughput signaling B (UHT-SIG-
B).

Specifically, the access point sends the downlink OFDMA
data information on the subchannel corresponding to the
terminal 1n the OFDMA mode, that 1s, the access point may
send the downlink OFDMA data information to multiple
terminals on respective subchannels corresponding to the
terminals at the same time, and therefore signaling over-
heads can be reduced and a multi-user diversity gain can be
brought about. Additionally, the subchannel corresponding
to the terminal may further include a primary channel of a
basic service set (BSS), where the primary channel 1s used
by the access point and the terminal to exchange control
signaling and management signaling; that 1s, after sending
the OFDMA physical layer signaling on the primary channel
completely, the access point may release the primary chan-
nel; or may send the downlink OFDMA data information to
the terminal by using the primary channel together with
another subchannel.

For a data transmission frame format of the OFDM
preamble and the downlink OFDMA data information, ref-
crence may be made to Table 5 below. Moreover, when
being sent together, both the OFDMA physical layer signal-
ing and the OFDMA data may use a format 1in Table 3; 1f
only the OFDMA physical layer signaling 1s sent individu-
ally, only the OFDM preamble 1s sent.

TABLE 5
Downlink OFDMA data information
OFDM preamble part part
STF LTF L- UHT-SIG-A  Switching UHT-SIG-B  Data

SIG Field Symbol

It should be noted that, content transmitted in the
OFDMA mode 1s independent from each other for each
terminal, that 1s, Switching Fields, UHT-SIG-B and
OFDMA data on respective subchannels corresponding to
terminals are all independent from each other. The foregoing

Switching Field may include an ultra high throughput short
training field (UHT-STF) and an ultra high throughput long

training field (UHT-LTF). In the OFDMA mode, the UHT-
STF 1s used by the terminal to complete automatic gain
control (AGC) or channel synchronization of a subchannel
indicated by OFDMA physical layer signaling or all chan-
nels. The UHT-LTF 1s used by the terminal to complete
channel estimation on a subchannel or all channels. If
physical layer signaling in the UHT-SIG-A only performs
channel allocation on a terminal group, the UHT-SIG-B may
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be used by a transmitting end to perform further indication
on a terminal 1n a terminal group corresponding to a sub-

channel i1n the sub channel.
I[f in an OFDMA+MU-MIMO mode, the UHT-STF 1s

used by the terminal to perform AGC or channel synchro-
nization on a subchannel indicated by OFDMA physical
layer signaling or all channels and corresponding space-time
streams, the UHT-LTF 1s used by the terminal to perform
channel estimation on a subchannel indicated by OFDMA
physical layer signaling or all channels and subchannels of
corresponding space-time streams. Moreover, space-time
stream allocation information of MU-MIMO may be carried
in the UHT-SIG-A, or may be carried in the UHT-SIG-B.
Additionally, the access point may send an OFDM pre-
amble on the primary channel in the OFDM mode (refer to
an example 1 FIG. 2a), or may send an OFDM preamble on
multiple subchannels 1n a repetitive manner (refer to an
example 1n FIG. 2b). Then, the access point 1s switched to
the OFDMA mode, and sends an OFDMA preamble and
OFDMA data to the terminal on the foregoing indicated
subchannel. On the other hand, in a case 1n which an interval
between subcarriers of OFDM 1s different from that of
OFDMA (an example in which a unit channel 1s 20 MHz 1s
used), for the sending, by the access point, the OFDM
preamble and the downlink OFDMA data information, ref-
erence may be made to an example i FIG. 2¢, that 1s, this
unit channel (which 1s a primary channel in the figure) 1s
divided 1into multiple subcarriers, and one or more subcar-
riers correspond to a terminal; 1n a case 1n which an interval
between subcarriers of OFDM 1s different from that of
OFDMA, and a bandwidth 1s a sum of bandwidths of
multiple unit channels, for the sending, by the access point,
the OFDM preamble and the downlink OFDMA data infor-
mation, reference may be made to an example 1n FIG. 24d.
Correspondingly, the terminal detects and receives the
OFDM preamble 1n an 1dle state and 1n the OFDM mode,
and after receiving the OFDM preamble in the OFDM mode
(the OFDM preamble may be received on the primary
channel, or may be received on multiple subchannels), the
terminal reads the OFDMA physical layer signaling 1n the
UHT-SIG-A 1n the OFDM manner; and 1s switched to the

subchannel indicated by the OFDMA physical layer signal-
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and demodulates the downlink OFDMA data information on
the corresponding subchannel, to obtain the OFDMA pre-
amble and the OFDMA data that belong to the terminal.
In the data transmission indication method provided in
this embodiment of the present mmvention, an access point
sends an OFDM preamble carrying OFDMA physical layer
signaling to a terminal, so that the terminal may obtain
OFDMA physical layer signaling from the OFDM preamble,
thereby learning, according to the OFDMA physical layer
signaling, a subchannel on which the terminal should
receive downlink OFDMA data information corresponding
to the terminal. That 1s, a manner 1n which the access point
allocates a subchannel for each terminal according to
OFDMA physical layer signaling enables the access point to
perform an indication for more terminals when receiving
data of the access point, that 1s, a quantity of terminals to
which the access point indicates subchannels 1s not limated.

Embodiment 5

FIG. 3 1s a schematic flowchart of Embodiment 5 of a data
transmission indication method according to the present
invention. The method mmvolved 1n this embodiment 1s a
process 1n which an access point sends a null data packet
announcement (NDPA) frame carrying OFDMA physical
layer signaling to a terminal, so that the terminal obtains the
OFDMA physical layer signaling from the NDPA frame, and
therefore the terminal learns a subchannel corresponding to
the terminal according to the OFDMA physical layer sig-
naling, and receives, on the subchannel corresponding to the
terminal, downlink OFDMA data information sent by an
access point. The method includes:

S301: An access point sends an NDPA frame to a terminal,
where the NDPA frame carries the foregoing OFDMA
physical layer signaling.

Specifically, an exclustve NDPA frame 1s used in this
embodiment of the present invention to carry OFDMA
physical layer signaling, and 1s used for reducing overheads
brought about when the OFDMA physical layer signaling 1s
transmitted. A format ol the NDPA frame in this embodi-
ment of the present invention 1s shown in Table 6, which 1s
specifically:

TABLE 6
Frame  Time Terminal Access Control Information . Information Frame
control length address point information  about user about user eITor
address (group) 1 (group) n correction
sequence

ing, adjusts AGC again, completes estimation on channel
state 1nformation of the corresponding subchannel, and

demodulates the downlink OFDMA data information on the
corresponding subchannel, to obtain the OFDMA preamble
and the OFDMA data that belong to the terminal.

Another receiving method of the terminal 1s: the terminal
detects and receives the OFDM preamble 1n an 1dle state and
in the OFDM mode, and after receiving the OFDM preamble
in the OFDM mode (the OFDM preamble may be received
on the primary channel, or may be received on multiple
subchannels), the terminal reads the OFDMA physical layer
signaling 1n the UHT-SIG-A in the OFDM manner; and 1s
switched to an entire bandwidth occupied this time the
access point sends data, adjusts AGC again, completes
estimation on channel state information of the subchannel
indicated by the OFDMA physical layer signaling or esti-
mation on channel state information of the entire bandwidth,
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It should be noted that, the access point may send an
NDPA frame to a terminal 1n a coverage area of the access
point in an OFDM mode, and may send the NDPA frame on
a subchannel (such as a primary channel) (refer to an
example 1 FIG. 3a), or may send the NDPA frame on
multiple subchannels (refer to an example 1n FIG. 3b6), and

all other terminals may listen to obtain the NDPA frame.
Then, the access point further needs to send an OFDM
preamble 1n the OFDM mode. The foregoing OFDMA
physical layer signaling may be carried in the NDPA frame,
or may be carried in both the NDPA frame and the OFDM
preamble, but 1s generally only carried 1n the NDPA frame
to reduce signaling overheads. Optionally, when the NDPA
frame carries the OFDMA physical layer signaling, the
OFDM preamble may further indicate a specific terminal

identifier 1n a terminal group.
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It should be noted that, for a manner 1n which OFDMA
physical layer signaling indicates a subchannel in this
embodiment of the present invention, reference may be
made to the description in Embodiment 1 to Embodiment 3,
and details are not described herein again in this embodi-
ment of the present invention.

S302: The access point sends downlink OFDMA data
information on the subchannel corresponding to the terminal

in an OFDMA mode, where the downlink OFDMA data
information includes: an OFDMA preamble and OFDMA
data; and the OFDMA preamble includes a switching field
and UHT-SIG-B.

Specifically, the access point sends the downlink OFDMA
data information 1n the OFDMA mode, that 1s, the access
point may send the downlink OFDMA data information to
multiple terminals on respective subchannels corresponding,
to terminals at the same time, and therefore corresponding,
time frequency resources may be fully used.

Correspondingly, the terminal detects and receives the
NDPA frame 1n the OFDM manner 1n an 1dle state, and reads
the OFDMA physical layer signaling 1n the OFDM manner;

and then the terminal also receives the OFDM preamble 1n
the OFDM manner; and 1s switched to the OFDMA mode by
using the subchannel indicated by the OFDMA physical
layer signaling, and receives, on the subchannel, the
OFDMA preamble and the OFDMA data that are sent by the
access point 1 the OFDMA mode.

In the data transmission indication method provided in
this embodiment of the present invention, an access point
sends an NDPA frame carrying OFDMA physical layer
signaling to a terminal, so that the terminal may obtain
OFDMA physical layer signaling from the NDPA frame,
thereby learning, according to the OFDMA physical layer
signaling, a subchannel on which the terminal should
receive downlink OFDMA data information corresponding,
to the terminal, so as to receive, on the corresponding
subchannel, the downlink OFDMA data information sent by
the access point. That 1s, a manner 1n which the access point
allocates a subchannel for each terminal according to
OFDMA physical layer signaling enables the access point to
perform an indication for more terminals when receiving
data of the access point, that 1s, a quantity of terminals to
which the access point indicates subchannels 1s not limited.
Additionally, the access point may send the downlink
OFDMA data information to multiple terminals on respec-
tive subchannels corresponding to terminals at the same
time, and therefore corresponding time frequency resources
may be fully used.

Embodiment 6

FI1G. 4 1s a schematic flowchart of Embodiment 6 of a data
transmission indication method according to the present
invention. The method mvolved 1n this embodiment 1s a
process 1n which an access point sends an NDPA frame and
an OFDM preamble separately carrying content included 1n
OFDMA physical layer signaling to a terminal, so that the
terminal obtains the OFDMA physical layer signaling from
the NDPA frame and the OFDM preamble, and therefore the
terminal learns a subchannel corresponding to the terminal
according to the OFDMA physical layer signaling, and
receives, on the subchannel corresponding to the terminal,
downlink OFDMA data information sent by an access point.
The method includes:

S401: An access point sends an NDPA frame and an
OFDM preamble to a terminal.
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Specifically, the NDPA frame and the OFDM preamble
may carry the OFDMA physical layer signaling in two
cooperative manners, which are separately:

First manner: An access point sends an NDPA frame and
an OFDM preamble to a terminal, where the NDPA frame
carries an 1dentifier of the terminal in the foregoing OFDMA
physical layer signaling, and the OFDM preamble carries
subchannel information corresponding to the identifier of the
terminal and being in the foregoing OFDMA physical layer
signaling. The identifier of the terminal herein may be an
identifier ol one or more terminal groups in Embodiment 2,
and subchannels and terminal groups are 1in a one-to-one
correspondence; and may be further an identifier of a single
terminal group in Embodiment 3, and subchannels and
terminals 1n the group are 1n a one-to-one correspondence.

Second manner: An access point sends an NDPA frame
and an OFDM preamble to a terminal, where the NDPA
frame carries subchannel information corresponding to an
identifier of the terminal and being 1n the foregoing OFDMA
physical layer signaling, and the OFDM preamble carries
the identifier of the terminal in the foregoing OFDMA
physical layer signaling. The 1dentifier of the terminal herein
may be an identifier of one or more terminal groups in
Embodiment 2, and subchannels and terminal groups are 1n
a one-to-one correspondence; and may be further an 1den-
tifier of a single terminal group m Embodiment 3, and
subchannels and terminals in the group are 1n a one-to-one
correspondence.

That 1s, the NDPA frame and the OFDM preamble may
cooperate with each other to indicate the OFDMA physical
layer signaling. A user group information field in Table 5
may include the identifier of the terminal, and may further
include the subchannel information corresponding to the
identifier of the terminal. Additionally, a control information
field of Table 5 may further indicate an effective time length
ol subchannel information of a currently indicated terminal
or terminal group, so that the terminal can determine accord-
ing to the time length whether the indication of the sub-
channel information of the terminal or terminal group 1is
valid or expired, and if not expired, the terminal may
continue to use the current subchannel to receive and send
data.

If the NDPA frame carries the identifier of the terminal
and the subchannel information corresponding to the i1den-
tifier of the terminal (that 1s, carries complete OFDMA
physical layer signaling), the OFDM preamble may not
carry the identifier of the terminal or the subchannel infor-
mation corresponding to the identifier of the terminal again
(the OFDM preamble may also carry the OFDMA physical
layer signaling, specific explanation has been described 1n
the foregoing embodiment, and details are not described
herein again); or 1f the NDPA frame only carries the iden-
tifier of the terminal, the OFDM preamble further needs to
carry the subchannel information corresponding to the 1den-
tifier of the terminal and being 1n the NDPA frame; or it the
NDPA frame only carries the subchannel information, the
OFDM preamble further needs to carry the identifier of the
terminal corresponding to the subchannel information and
being 1n the NDPA frame.

It should be noted that, for a manner in which OFDMA
physical layer signaling indicates a subchannel i this
embodiment of the present invention, reference may be
made to the description in Embodiment 1 to Embodiment 3,
and details are not described herein again 1n this embodi-
ment of the present invention.

S402: The access point sends downlink OFDMA data

information on the subchannel corresponding to the terminal
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in an OFDMA mode, where the downlink OFDMA data
information includes: an OFDMA preamble and OFDMA
data; and the OFDMA preamble includes a switching field
(Switching Field) and UHT-SIG-B.

Specifically, the access point sends the downlink OFDMA
data information in the OFDMA mode, that 1s, the access
point may send the downlink OFDMA data information to
multiple terminals on respective subchannels corresponding,
to terminals at the same time, and therefore corresponding,
time frequency resources may be fully used.

Correspondingly, the terminal receives the NDPA frame
in the OFDM manner 1n an 1dle state, and reads a part of the
OFDMA physical layer signaling carried 1n the NDPA frame
in the OFDM manner; then the terminal also receives the
OFDM preamble in the OFDM manner, and then reads that
part of content that 1s supplemented for the OFDMA physi-
cal layer signaling and 1n the OFDM preamble; and then 1s
switched, according to a subchannel indicated by the
OFDMA physical layer signaling obtained by combining the
NDPA frame and the OFDM preamble, to the OFDMA
mode to read/demodulate the OFDMA preamble and the
OFDMA data of the terminal on the subchannel correspond-
ing to the terminal.

In the data transmission indication method provided in
this embodiment of the present invention, an access point
sends an NDPA frame and an OFDM preamble that carry
OFDMA physical layer signaling to a terminal, so that each
terminal may learn, by using the NDPA frame and the
OFDM preamble, a subchannel on which the terminal
should receive downlink OFDMA data information corre-
sponding to the terminal, so as to receive the downlink
OFDMA data information sent by the access point. That 1s,
a manner 1n which the access point allocates a subchannel
for each terminal according to OFDMA physical layer
signaling enables the access point to perform an indication
for more terminals when receiving data of the access point,
that 1s, a quantity of terminals to which the access point
indicates subchannels 1s not limited. Additionally, the access
point may send the downlink OFDMA data information to
multiple terminals on respective subchannels corresponding,
to terminals at the same time, and therefore corresponding
time frequency resources may be fully used.

Further, on the basis of the embodiments shown 1n FIG.
2 to FIG. 4, as a feasible implementation manner of the
embodiments of the present invention, the method mvolved
in this embodiment 1s a process in which after sending
downlink OFDMA data information to a terminal, an access
point recerves an ACK response or a BA response that 1s sent
by the terminal on a corresponding subchannel. Optionally,

the foregoing OFDMA physical layer signaling or OFDMA
data carries an OFDMA ACK request or an OFDMA BA
request, and the OFDMA ACK request or the OFDMA BA
request 1s used for instructing the terminal to send an ACK
response or a BA response to the access point in an OFDMA
mode; and then the foregoing OFDMA physical layer sig-
naling 1s further used for indicating the subchannel that
corresponds to the terminal, on which the ACK response or
the BA response 1s sent to the access point and that 1s
allocated for the terminal. After S202 or S302 or S402, an
operation ol S10 may be performed:

S10: The access point receives the ACK response or the
BA response that 1s sent by the terminal on the subchannel
corresponding to the terminal 1n the OFDMA mode.

Specifically, to indicate that the downlink OFDMA data
information sent by the access point 1s correctly received by
cach terminal, each terminal needs to reply to the access
point with an ACK response or a BA response. If the access
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point adds the OFDMA ACK request or OFDMA BA
request to the OFDMA data or OFDMA physical layer
signaling (referring to FIG. 4a, an example in which the
access point adds the OFDMA ACK request 1s used), after
receiving the downlink OFDMA data information on the
subchannel corresponding to the terminal according to the
indication of the OFDMA physical layer signaling of the
access point, the terminal may directly reply with an ACK
or BA response 1 the OFDMA mode on the subchannel
indicated by the OFDMA physical layer signaling. The ACK
response corresponds to the OFDMA ACK request, and the
BA response corresponds to the OFDMA BA request. Then,
the access point receives ACK responses or BA responses
that are sent by terminals on respective corresponding
subchannels. That 1s, multiple terminals are enabled to send
responses to the access point on subchannels corresponding
to the terminals at the same time, and corresponding time
frequency resources are fully used.

In the data transmission indication method provided in
this embodiment of the present invention, a terminal
receives, on a subchannel indicated by OFDMA physical
layer signaling, downlink OFDMA data information sent by
an access point, and multiple terminals may send ACK
responses or BA responses to the access point at the same
time on corresponding subchannels, that 1s, a manner in
which the access point allocates a subchannel for each
terminal according to OFDMA physical layer signaling
enables the access point to perform an indication for more
terminals when sending ACK responses or BA responses to
the access point, that 1s, a quantity of terminals to which the
access point indicates subchannels 1s not limited, and there-
fore ACK responses or BA responses of multiple terminals
are transmitted to the access point 1n parallel, and corre-
sponding time frequency resources are fully used.

Further, on the basis of the embodiments shown in FIG.
2 to FIG. 4, as another feasible implementation manner of
the embodiments of the present invention, the method
involved in this embodiment 1s a process in which after
sending OFDMA physical layer signaling and downlink
OFDMA data mformation to a terminal, an access point
sends a single ACK request frame or BA request frame to the
terminal, so that the terminal can send an ACK response or
a BA response to the access point on a subchannel indicated
by the OFDMA physical layer signaling.

The foregoing OFDMA physical layer signaling may be
further used for indicating the subchannel that corresponds
to the terminal, on which the ACK response or the BA
response 1s sent to the access point and that 1s allocated for
the terminal. After S202 or S302 or 5402, the following
steps may be performed:

S20: An access point sends an ACK request frame or a BA
request frame to a terminal, where the ACK request frame or
the BA request frame includes a dedicated information bit,
and the dedicated mnformation bit 1s used for nstructing the
terminal to send the ACK response or the BA response to the
access point in the OFDMA mode.

Specifically, after sending the downlink OFDMA data
information to the terminal, the access point may further
send a single ACK request frame or BA request frame to the
terminal (referring to FIG. 4b, an example 1n which a BA
request frame 1s individually sent 1s used), where the ACK
request frame or the BA request frame 1ncludes a dedicated
information bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point 1n the OFDMA mode. Option-
ally, the ACK request frame or the BA request frame may
carry the OFDMA physical layer signaling, or may not carry
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the OFDMA physical layer signaling. The terminal deter-
mines, according to the OFDMA physical layer signaling, a

subchannel on which the terminal sends the ACK response
or the BA response to the access point. If the ACK request
frame or the BA request frame does not carry the OFDMA
physical layer signaling, the terminal replies with an ACK
response or a BA response on a subchannel corresponding to
cach terminal when the access point sends downlink
OFDMA data, that 1s, the terminal may use a subchannel on
which the terminal receives the downlink OFDMA data
information as a subchannel on which the terminal replies
with the ACK response or BA response.

Representation of the dedicated mnformation bit may be to
identily the ACK request frame or the BA request frame as
a Iframe type used for istructing the terminal to send an
ACK response or a BA response to the access point 1n the
OFDMA mode (that 1s, a new frame type diflerent from a
conventional ACK request frame or BA request frame).
Representation of another dedicated information bit may
also be: 1n a case 1n which a frame type of the ACK request
frame or BA request frame i1s not changed, the dedicated
information bit 1s directly used for instructing the terminal to

send an ACK response or a BA response to the access point
in the OFDMA mode.

Additionally, similar to the OFDM preamble, the ACK
request frame or BA request frame may be sent only on the
primary channel, or may be sent on all subchannels 1n a
duplicated transmission mannetr.

S21: The access point receives the ACK response or the
BA response that 1s sent by the terminal on the correspond-
ing sub channel 1n the OFDMA mode.

Specifically, after learning, according to the OFDMA
physical layer signaling, the subchannel on which the ter-
minal sends the ACK response or BA response to the access
point, the terminal sends the ACK response or BA response
to the access point on the corresponding subchannel in the
OFDMA mode. That 1s, all terminals may send ACK
responses or BA responses to the access point on respective
corresponding subchannels at the same time, that 1s, ACK
responses or BA responses of multiple terminals may be
transmitted 1n parallel, and corresponding time frequency
resources are fully used.

Optionally, if the subchannel of the terminal 1s multiple
unit channels (such as, channels whose unit 1s 20 MHz), the
terminal may send an ACK responses or a BA responses on
these multiple unit channels 1n the duplicated transmission
manner, or may send an ACK responses or a BA responses
in a non-duplicated transmission manner.

In the data transmission indication method provided in
this embodiment of the present imnvention, a subchannel on
which an ACK response or a BA response 1s sent to an access
point 1s indicated to a terminal by using OFDMA physical
layer signaling sent by the access point. That 1s, a manner 1n
which the access point allocates a subchannel for each
terminal according to OFDMA physical layer signaling
enables the access point to perform an indication for more
terminals when sending ACK responses or BA responses to
the access point, that 1s, a quantity of terminals to which the
access point indicates subchannels 1s not limited, and there-
tore ACK responses or BA responses of multiple terminals
are transmitted to the access point 1n parallel, and corre-
sponding time frequency resources are fully used.

Embodiment 7

Embodiment 7 of a data
transmission indication method according to the present

FIG. 5 1s a schematic flowchart of |
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invention. The method involved 1n this embodiment 1s a
process 1 which an access pomnt sends MU-MIMO data

information carrying OFDMA physical layer signaling to a
terminal, and an OFDMA ACK request or an OFDMA BA
request 1s carried in the OFDMA physical layer signaling, so
that the terminal replies with an ACK response or a BA

response on a subchannel corresponding to the terminal in
an OFDMA mode. As shown 1n FIG. 5, the method includes:

S501: An access point sends MU-MIMO data information
to a terminal in a MU-MIMO mode, where the MU-MIMO
data information carries OFDMA physical layer signa.

ling.
Specifically, the OFDMA physical layer signaling carried

in the foregoing MU-MIMO data information includes an

OFDMA ACK request or OFDMA BA request, used for

instructing the terminal to send an ACK response or a BA
response to the access point in the OFDMA mode, that 1s, the
access point requests the terminal to reply with an ACK

response or a BA response after the terminal obtains the
corresponding MU-MIMO data information. The OFDMA
physical layer signaling 1s used for indicating, to the termi-

nal, the subchannel on which the ACK response or the BA

response 1s sent to the access point and that 1s allocated for
the terminal.

S502: The access point recerves the ACK response or the
BA response that 1s sent by the terminal on the correspond-
ing sub channel 1n an OFDMA mode.

Specifically, after determining, according to the OFDMA
physical layer signaling, the subchannel on which the ACK
response or BA response 1s sent to the access point, the
terminal sends the ACK response or BA response to the
access point on the correspondmg subchannel 1n the
OFDMA mode. That 1s, all terminals may send ACK
responses or BA responses to the access point on respective
corresponding subchannels at the same time, that 1s, ACK
responses or BA responses of multiple terminals may be
transmitted 1n parallel, and then corresponding time ire-
quency resources can be fully used.

In the data transmission indication method provided in
this embodiment of the present invention, an access point
adds OFDMA physical layer signaling to MU-MIMO data
information sent to a terminal, where the OFDMA physical
layer signaling i1s used for indicating, to the terminal, a
subchannel that sends an ACK response or a BA response to
the access point and 1s allocated for the terminal, so that
terminals may send ACK responses or BA responses to the
access point on corresponding subchannels at the same time,
that 1s, a manner in which the access point allocates a
subchannel for each terminal according to OFDMA physical
layer signaling enables the access poimnt to perform an
indication for more terminals when sending ACK responses
or BA responses to the access point, that 1s, a quantity of
terminals to which the access point indicates subchannels 1s
not limited, and therefore ACK responses or BA responses
of multiple terminals are transmitted to the access point 1n
parallel, and corresponding time Ifrequency resources are

tully used.

Embodiment 8

FIG. 6 1s a schematic flowchart of Embodiment 8 of a data

transmission indication method according to the present
invention. The method mmvolved in this embodiment 1s a
process 1n which an access point sends MU-MIMO data
information carrying OFDMA physical layer signaling to a
terminal, and sends an ACK request frame or a BA request

frame to the terminal, so that the terminal replies with an
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ACK response or a BA response on a subchannel corre-
sponding to the terminal in an OFDMA mode. As shown 1n
FIG. 6, the method includes:

S601: An access point sends MU-MIMO data information
IMO mode, where the MU-MIMO

to a terminal 1n a MU-M.
data information carries OFDMA physical layer signaling.

Specifically, the OFDMA physical layer signaling 1s used
for indicating, to the terminal, the subchannel on which the
ACK response or the BA response 1s sent to the access point
and that 1s allocated for the terminal.

S602: The access point sends an ACK request frame or a
BA request frame to the terminal, where the ACK request
frame or the BA request frame includes a dedicated infor-
mation bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point 1n the OFDMA mode.

Specifically, the ACK request frame or the BA request
frame sent by the access point to the terminal has an
objective that lies 1n that the access point requests the
terminal to reply to the access point with an ACK response
or a BA response to the terminal 1n the OFDMA mode after

the terminal obtains corresponding MU-MIMO data infor-
mation, so as to learn whether the MU-MIMO data infor-
mation 1s transmitted successiully.

S603: The access point recerves the ACK response or the
BA response that 1s sent by the terminal on the correspond-
ing subchannel 1n the OFDMA mode.

Specifically, after determining, according to the OFDMA
physical layer signaling, the subchannel on which the ACK
response or BA response 1s sent to the access point, the
terminal sends the ACK response or BA response to the
access poimnt on the correspondmg subchannel 1n the
OFDMA mode. That 1s, all terminals may send ACK
responses or BA responses to the access point on respective
corresponding subchannels at the same time, that 1s, ACK
responses or BA responses of multiple terminals may be
transmitted 1n parallel, and then corresponding time fre-
quency resources can be fully used.

In the data transmission indication method provided in
this embodiment of the present invention, an access point
adds OFDMA physical layer signaling to MU-MIMO data
information sent to a terminal, where the OFDMA physical
layer signaling 1s used for indicating, to the terminal, a
subchannel that sends an ACK response or a BA response to
the access point and 1s allocated for the terminal, so that
terminals may send ACK responses or BA responses to the
access point on corresponding subchannels at the same time,
that 1s, a manner in which the access point allocates a
subchannel for each terminal according to OFDMA physical
layer signaling enables the access pomnt to perform an
indication for more terminals when sending ACK responses
or BA responses to the access point, that 1s, a quantity of
terminals to which the access point indicates subchannels 1s
not limited, and therefore ACK responses or BA responses
of multiple terminals are transmitted to the access point 1n
parallel, and corresponding time frequency resources are
tully used.

Embodiment 9

Embodiment 9 of a data
transmission indication method according to the present
invention. The method mvolved in this embodiment 1s a
process 1n which an access point sends an ACK request
frame or a BA request frame carrying OFDMA physical
layer signaling to a terminal, so that the terminal replies with

FI1G. 7 1s a schematic flowchart of ]
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an ACK response or a BA response on a subchannel corre-
sponding to the terminal in an OFDMA mode. As shown 1n

FIG. 7, the method includes:

S701: An access point sends MU-MIMO data information
to a terminal 1n a MU-MIMO mode.

S702: The access point sends an ACK request frame or a
BA request frame to the terminal, where the ACK request
frame or the BA request frame includes a dedicated infor-
mation bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point 1n the OFDMA mode; and the
ACK request frame or the BA request frame carries the
OFDMA physical layer signaling.

Specifically, the ACK request frame or the BA request
frame sent by the access point to the terminal has an
objective that lies in that the access point requests the
terminal to reply to the access point with an ACK response
or a BA response to the terminal in the OFDMA mode after
the terminal obtains corresponding MU-MIMO data infor-
mation, so as to learn whether the MU-MIMO data infor-
mation 1s transmitted successiully. The OFDMA physical
layer signaling carried 1n the ACK request frame or the BA
request frame 1s used for indicating, to the terminal, the
subchannel on which the ACK response or the BA response
1s sent to the access point and that i1s allocated for the
terminal.

S703: The access point recerves the ACK response or the
BA response that 1s sent by the terminal on the correspond-
ing sub channel 1n the OFDMA mode.

Specifically, after determining, according to the OFDMA
physical layer signaling, the subchannel on which the ACK
response or BA response 1s sent to the access point, the
terminal sends the ACK response or BA response to the
access point on the correspondmg subchannel 1n the
OFDMA mode. That 1s, all terminals may send ACK
responses or BA responses to the access point on respective
corresponding subchannels at the same time, that 1s, ACK
responses or BA responses of multiple terminals may be
transmitted 1n parallel, and then corresponding time ire-
quency resources can be fully used.

In the data transmission indication method provided in
this embodiment of the present invention, an access point
adds OFDMA physical layer signaling to an ACK request
frame or a BA request frame sent to a terminal, where the
OFDMA physical layer signaling 1s used for indicating, to
the terminal, a subchannel that sends an ACK response or a
BA response to the access point and 1s allocated for the
terminal, so that terminals may send ACK responses or BA
responses to the access point on corresponding subchannels
at the same time, that 1s, a manner 1n which the access point
allocates a subchannel for each terminal according to
OFDMA physical layer signaling enables the access point to
perform an 1indication for more terminals when sending
ACK responses or BA responses to the access point, that 1s,
a quantity of terminals to which the access point indicates
subchannels 1s not limited, and therefore ACK responses or
BA responses of multiple terminals are transmitted to the
access point in parallel, and corresponding time frequency
resources are fully used.

Embodiment 10

FIG. 8 1s a schematic flowchart of Embodiment 10 of a
data transmission indication method according to the present
invention. The method mmvolved in this embodiment 1s a
process 1 which an access point sends OFDMA physical
layer signaling carrying an OFDMA ACK request or an
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OFDMA BA request to a terminal, so that the terminal
replies with an ACK response or a BA response on a

subchannel corresponding to the terminal 1n an OFDMA
mode. As shown 1n FIG. 8, the method 1ncludes:

S801: An access point sends OFDMA physical layer
signaling to a terminal.

Specifically, the OFDMA physical layer signaling carries
an OFDMA ACK request or an OFDMA BA request, and the
OFDMA ACK request or the OFDMA BA request 1s used for
instructing the terminal to send an ACK response or a BA
response to the access point in an OFDMA mode, that is, the
access point requests the terminal to reply to the access point
with an ACK response or a BA response after the terminal
obtains corresponding OFDMA+MU-MIMO data informa-
tion, so as to learn whether the following OFDMA+MU-
MIMO data information 1s transmitted successtully. The
OFDMA physical layer signaling 1s used for indicating, to
the terminal, the corresponding subchannel on which the
ACK response or the BA response 1s sent to the access point
and that 1s allocated for the terminal.

S802: The access point sends OFDMA+MU-MIMO data
information to the terminal on the subchannel corresponding
to the terminal 1n an OFDMA+MU-MIMO mode.

Optionally, the OFDMA+MU-MIMO data information
may carry the OFDMA physical layer signaling, or may not
carry the OFDMA physical layer signaling.

S803: The access point recerves the ACK response or the
BA response that 1s sent by the terminal on the correspond-
ing subchannel 1n an OFDMA mode.

Specifically, after determining, according to the OFDMA
physical layer signaling, the subchannel on which the ACK
response or the BA response 1s sent to the access point, the
terminal sends the ACK response or the BA response to the
access poimnt on the corresponding subchannel in the
OFDMA or OFDMA+MU-MIMO mode (in this case, the
access point not only needs to indicate allocation of the
subchannel in the OFDMA physical layer signaling, but also
needs to further indicate a MU-MIMO space-time stream
allocation situation 1n each subchannel). That 1s, all termi-
nals may send ACK responses or BA responses to the access
point on respective corresponding subchannels at the same
time, that 1s, ACK responses or BA responses of multiple
terminals may be transmitted in parallel, and then corre-
sponding time frequency resources can be fully used.

In the data transmission indication method provided in
this embodiment of the present invention, an access point
sends OFDMA physical layer signaling to a terminal, where
the OFDMA physical layer signaling 1s used for indicating,
to the terminal, a subchannel that sends an ACK response or
a BA response to the access point and i1s allocated for the
terminal, so that terminals may send ACK responses or BA
responses to the access point on corresponding sub channels
at the same time, that 1s, a manner 1n which the access point
allocates a subchannel for each terminal according to
OFDMA physical layer signaling enables the access point to
perform an indication for more terminals when sending
ACK responses or BA responses to the access point, that 1s,
a quanftity of terminals to which the access point indicates
subchannels 1s not limited, and therefore ACK responses or
BA responses of multiple terminals are transmitted to the
access point 1n parallel, and corresponding time frequency
resources are fully used.

Embodiment 11

FIG. 9 1s a schematic flowchart of Embodiment 11 of a
data transmission indication method according to the present
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invention. The method mmvolved 1n this embodiment 1s a
process 1 which an access point sends OFDMA physical
layer signaling, and an ACK request frame or a BA request
frame to a terminal, so that the terminal replies with an ACK
response or a BA response on a subchannel corresponding to
the terminal 1n an OFDMA mode. As shown 1n FIG. 9, the
method includes:

S901: An access point sends OFDMA physical layer
signaling to a terminal.

Specifically, the OFDMA physical layer signaling 1s used
for indicating, to the terminal, the corresponding subchannel
on which the ACK response or the BA response 1s sent to the
access point and that 1s allocated for the terminal.

S902: The access point sends OFDMA+MU-MIMO data
information to the terminal on the subchannel corresponding
to the terminal 1n an OFDMA+MU-MIMO mode.

Optionally, the OFDMA+MU-MIMO data information
may carry the OFDMA physical layer signaling, or may not
carry the OFDMA physical layer signaling.

S903: The access point sends an ACK request frame or a
BA request frame to the terminal, where the ACK request
frame or the BA request frame includes a dedicated infor-
mation bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point in the OFDMA mode.

Optionally, the ACK request frame or the BA request
frame may carry the OFDMA physical layer signaling, or
may not carry the OFDMA physical layer signaling. More-
over, optionally, when the foregoing OFDMA+MU-MIMO
data information carries the OFDMA physical layer signal-
ing, the ACK request frame or the BA request frame may not
carry the OFDMA physical layer signaling; or when the
foregoing OFDMA+MU-MIMO data information does not
carry the OFDMA physical layer signaling, the ACK request
frame or the BA request frame may carry the OFDMA
physical layer signaling.

S904: The access point receives the ACK response or the
BA response that 1s sent by the terminal on the correspond-
ing sub channel 1n an OFDMA mode.

Specifically, after determining, according to the OFDMA
physical layer signaling, the subchannel on which the ACK
response or BA response 1s sent to the access point, the
terminal determines according to the dedicated information
bit in the ACK request frame or the BA request frame to send
the ACK response or BA response to the access point on the
corresponding subchannel 1n the OFDMA or OFDMA+MU -
MIMO mode. That 1s, all terminals may send ACK
responses or BA responses to the access point on respective
corresponding subchannels at the same time, that 1s, ACK
responses or BA responses of multiple terminals may be
transmitted 1n parallel, and then corresponding time 1fre-
quency resources can be fully used.

In the data transmission indication method provided 1n
this embodiment of the present mmvention, an access point
sends OFDMA physical layer signaling to a terminal, where
the OFDMA physical layer signaling 1s used for indicating,
to the terminal, a subchannel that sends an ACK response or
a BA response to the access point and 1s allocated for the
terminal, so that terminals may send ACK responses or BA
responses to the access point on corresponding subchannels
at the same time, that 1s, a manner 1n which the access point
allocates a subchannel for each terminal according to
OFDMA physical layer signaling enables the access point to
perform an indication for more terminals when sending
ACK responses or BA responses to the access point, that 1s,
a quantity of terminals to which the access point indicates
subchannels 1s not limited, and therefore ACK responses or
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BA responses of multiple terminals are transmitted to the
access point 1n parallel, and corresponding time frequency
resources are fully used.

Embodiment 12

FIG. 10 1s a schematic flowchart of Embodiment 12 of a
data transmission indication method according to the present
invention. The method of this embodiment mmvolves a pro-
cess of transmission of uplink OFDMA data information
mitiated by a terminal. The method specifically includes the
tollowing steps:

S1001: An access point receives an uplink transmission
frame sent by a terminal.

Specifically, the method involved 1n this embodiment 1s
the foregoing process of transmission of uplink OFDMA
data information initiated by a STA, and the uplink trans-
mission frame carries an OFDMA data transmission request.

The terminal may transmit an uplink transmission frame
in an OFDM mode, where the uplink transmission frame
may be specifically of any type. The terminal may add an
OFDMA data transmission request to the uplink transmis-
sion frame, where the OFDMA data transmission request 1s
used for requesting the access point to complete subsequent
data transmission 1 an OFDMA mode.

After receiving the uplink transmission frame of the
terminal, the access point decides according to the OFDMA

data transmission request of the terminal or a current net-
work situation whether to switch the terminal to the
OFDMA mode to perform transmission, for example,
whether there 1s a requirement from another terminal at the
access point. If the access point determines that the terminal
needs to be switched to the OFDMA mode, the access point
uses the OFDMA mode in subsequent data transmission; or
i a determining result of the access point 1s that the terminal
1s not switched to the OFDMA mode, the access point
continues to perform data transmission in the OFDM mode.

S51002: The access point sends OFDMA physical layer
signaling to the terminal.

Specifically, when the access point determines according
to the OFDMA data transmission request or the current
network situation that the terminal needs to be switched to
the OFDMA mode, and performs data transmission in the
OFDMA mode, the access point sends the OFDMA physical
layer signaling to the terminal, where the OFDMA physical
layer signaling 1s used for instructing terminals to send the
uplink OFDMA data information on respective correspond-
ing subchannels.

It should be noted that, the OFDMA physical layer
signaling may be carried in the OFDM preamble 1n the
foregoing embodiment, or may be carried in the NDPA
frame, or the NDPA frame and the OFDM preamble may
cooperate with each other to carry the OFDMA physical
layer signaling. For a specific process, reference may be
made to the foregoing embodiment, and details are not
described herein again. Optionally, an example 1n which the
OFDMA physical layer signaling 1s carried in the OFDM
preamble 1s used (referring to an example 1 FIG. 10a), the
OFDM preamble part may be transmitted only on the
primary channel, or may be transmitted on multiple sub-
channels (including the primary channel), and reference is
made to an example 1 FIG. 1056.

Optionally, after S1002, the access point may further send
downlink OFDMA data information of the terminals on the
respective subchannels corresponding to the foregoing ter-
minals. For a downlink OFDMA data transmission process,
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reference may be made to the foregoing embodiment, and
details are not described herein again.
The terminal learns, by using the subchannel indicated by

the OFDMA physical layer signaling, the subchannel on
which the terminal sends the uplink OFDMA data informa-
tion to the access point, that 1s, signaling indication occur-

ring when the access point additionally 1nstructs the terminal
to transmit the uplink OFDMA data information 1s avoided,

and system efliciency 1s improved.

S1003: The access point receives uplink OFDMA data
information that 1s sent by the terminal on a corresponding
subchannel 1n an OFDMA mode.

Specifically, after determining, according to the OFDMA
physical layer signaling, a subchannel on which the uplink
OFDMA data information 1s sent to the access point, the
terminal sends the uplink OFDMA data information to the
access point on the subchannel.

Optionally, 1f after S1002, the access point further sends
downlink OFDMA data information to the terminal, after the
terminal receives, on a corresponding subchannel, the down-
link OFDMA data information sent by the access point and
waits for a fixed time length, the terminal sends the uplink
OFDMA data information associated with the terminal on
the subchannel.

In the data transmission indication method provided in
this embodiment of the present invention, a terminal sends
an uplink transmission frame to an access point, so that the
access point indicates, for each terminal by using OFDMA
physical layer signaling, a subchannel on which uplink
OFDMA data information 1s sent, and therefore each termi-
nal may send data to the access point on the corresponding
subchannel. That 1s, a subchannel 1s allocated for a terminal
in a manner 1n which the access point sends the OFDMA
physical layer signaling, so that the access point may per-
form an indication for more terminals when the uplink
OFDMA data information 1s sent to the access point, sig-
naling indication occurring when the access point addition-
ally instructs the terminal to transmit the uplink OFDMA
data information 1s avoided, and system efliciency 1is
improved.

Further, the method involved in this embodiment 1s
directed to a process in which in the foregoing scenario
shown 1n FIG. 10 that a terminal sends uplink OFDMA data
information to an access point, aiter receiving the uplink
OFDMA data information sent by the terminal, the access
pomnt sends an ACK response or a BA response to the
terminal on a corresponding subchannel. Further, after
S1003, the method further includes:

S51004: The access point sends an ACK response or a BA
response corresponding to the uplink OFDMA data infor-
mation on the subchannel corresponding to the terminal in
the OFDMA mode.

Specifically, the terminal sends the uplink OFDMA data
information to the access point on the subchannel corre-
sponding to the terminal, where the uplink OFDMA data
information carries an OFDMA ACK request or an OFDMA
BA request, and the OFDMA ACK request or the OFDMA
BA request 1s used for mstructing the access point to send an
ACK response or a BA response to the terminal 1n the
OFDMA mode, that 1s, making the access point feed back a
transmission situation of the uplink OFDMA data informa-
tion to the terminal.

The access point 1s a subject sending the OFDMA physi-
cal layer signaling, and therefore, the access point may
directly send the ACK response or the BA response of the
uplink OFDMA data information associated with the termi-
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nal on the corresponding subchannel to the terminal, so that
terminal learns whether the uplink OFDMA data 1s trans-
mitted successiully.

It should be noted that, the frame format and the indica-
tion manner in Embodiment 1 to Embodiment 3 are also
applicable to a case in which the access point replies
terminals with the ACK or BA response 1n parallel in the
OFDMA mode for uplink multi-user transmission data (the
uplink OFDMA data mnformation or uplink MU-MIMO data
information).

In the data transmission indication method provided in
this embodiment of the present invention, an ACK request or
a BA request 1s carried in uplink OFDMA data information
sent by a terminal to an access point, so that the access point
can send an ACK response or a BA response corresponding
to the uplink OFDMA data information to the terminal on a
corresponding subchannel. That 1s, a manner in which the
access point allocates a subchannel for each terminal accord-
ing to OFDMA physical layer signaling enables the access
point to perform an indication for more terminals when
sending uplink OFDMA data to the access point, that 1s, a
quantity of terminals to which the access point indicates
subchannels 1s not limited, and therefore the terminal can
learn according to the ACK response or the BA response sent
by the access point, whether the uplink OFDMA data 1s
transmitted successtully.

Embodiment 13

FIG. 11 1s a schematic flowchart of Embodiment 13 of a
data transmission indication method according to the present
invention. The method of this embodiment mvolves a pro-
cess of transmission of uplink OFDMA data information
mitiated by an access point. The method specifically

includes the following steps:
S1101: An access point sends OFDMA physical layer

signaling to a terminal.

Specifically, the OFDMA physical layer signaling may be
carried 1 the OFDM preamble 1n the foregoing embodi-
ment, or may be carried in the NDPA frame, or the NDPA
frame and the OFDM preamble may cooperate with each
other to carry the OFDMA physical layer signaling. For a
specific process, reference may be made to the foregoing
embodiment, and details are not described herein again.

The OFDMA physical layer signaling 1s specifically used
for mdicating, to the terminal, the subchannel that corre-
sponds to the terminal, on which uplink OFDMA data
information 1s sent to the access point and that 1s allocated
for the terminal. Optionally, 1n all embodiments of the
present mnvention, the OFDMA physical layer signaling may
include an information bit, used for indicating, to the ter-
minal, whether the allocation of the subchannel 1s used for
an uplink, or only used for a downlink, or used for both an
uplink and a downlink. In this embodiment, the information
bit 1n the OFDMA physical layer signaling indicates, to the
terminal, that the subchannel 1s a subchannel used for uplink
transmission. In a case 1n which the access point obtains a
channel use right, the terminal 1s instructed by using the
delivered OFDMA physical layer signaling to send the
uplink OFDMA data information to the access point on the
corresponding subchannel. An example in which the
OFDMA physical layer signaling 1s carried in the OFDM
preamble 1s used, the OFDM part may be transmitted on
multiple subchannels (refer to 11a), or may be only trans-
mitted on a primary channel (refer to 115).
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S1102: The access point receives uplink OFDMA data
information that 1s sent by the terminal on a corresponding

subchannel 1n an OFDMA mode.

Specifically, after determining, according to the OFDMA
physical layer signaling, a subchannel on which the uplink
OFDMA data information 1s sent to the access point, the
terminal sends the uplink OFDMA data information to the
access point on the subchannel; therefore the access point
may recerve multiple pieces of uplink OFDMA data infor-
mation that are sent by terminals on corresponding subchan-
nels, and corresponding time frequency resources are fully
used.

In the data transmission indication method provided in
this embodiment of the present invention, an access point
indicates, for a terminal by using OFDMA physical layer
signaling, a subchannel on which uplink OFDMA data
information 1s sent, so that each terminals may send uplink
data to the access point on a corresponding subchannels, and
corresponding time frequency resources are fully used.
Moreover, a subchannel 1s allocated for each terminal 1n a
manner 1n which the access point sends the OFDMA physi-
cal layer signaling, so that the access point may perform an
indication for more terminals when sending uplink OFDMA
data to the access point, that 1s, a quantity of terminals to
which the access point indicates subchannels 1s not limated.

Embodiment 14

FIG. 12 15 a schematic flowchart of Embodiment 14 of a
data transmission indication method according to the present
invention. As shown in FIG. 12, the method includes:

S1201: A terminal receives OFDMA physical layer sig-
naling sent by an access point, where the OFDMA physical
layer signaling i1s used for indicating, to the terminal, a
subchannel allocated by the access point for the terminal,
where the OFDMA physical layer signaling includes an
identifier of the terminal and subchannel information corre-
sponding to the i1dentifier of the terminal.

Specifically, the terminal receives the OFDMA physical
layer signaling that 1s sent by the access point 1n an OFDM
mode, where the OFDM mode herein refers to that the
access point may send the OFDMA physical layer signaling
to a terminal 1n a coverage area of the access point, but
another terminal 1n the coverage area of the access point may
also listen to obtain and correctly demodulate the OFDMA
physical layer signaling. The OFDMA physical layer sig-
naling in this embodiment of the present invention includes
an 1dentifier of the terminal and subchannel information
corresponding to the i1dentifier of the terminal.

A channel bandwidth of a subchannel 1s not limited 1n the
present mnvention, and the access point determines the band-
width of the subchannel according to a bandwidth require-
ment of a terminal. Moreover, the indicated subchannel may
be presented in multiple forms, which may be a center
frequency and a bandwidth of the subchannel, or may be a
channel number and a bandwidth of a start frequency band,
or may be a channel number range from a start frequency
band to an end frequency band, which 1s not limited in the
present 1nvention.

S51202: The terminal determines the subchannel corre-
sponding to the terminal according to the OFDMA physical
layer signaling.

Specifically, each terminal may determine a subchannel
corresponding to the terminal according to content included
in the OFDMA physical layer signaling, and perform a
corresponding operation on the corresponding subchannel,
for example, may receive, on a subchannel corresponding to
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the terminal, data that belongs to the terminal and 1s sent by
the access point, or may send corresponding response nfor-

mation or uplink data information to the access point on a
subchannel corresponding to the terminal. The 1dentifier of
the terminal in the foregoing OFDMA physical layer sig-
naling may be an i1dentifier of a single terminal, or may be
identifiers of a terminal group, and the terminal group may
include multiple terminals.

A subchannel indicated by the OFDMA physical layer
signaling involved in this embodiment for a terminal may
correspond to one terminal, or may correspond to multiple
terminals. For example, multiple terminals may be grouped
into one group, and the OFDMA physical layer signaling
allocates a subchannel for this group, and then all the
terminals in the group may use the subchannel.

A format of a signaling part in the prior art can only
support a bandwidth of 20 MHz, and a user 1s allocated for
cach subcarrier for 48 subcarriers; when a bandwidth greater
than 20 MHz 1s used, the prior art has no corresponding,
expansion solution to support the bandwidth. However, the
OFDMA physical layer signaling 1n this embodiment of the
present invention may support a larger bandwidth, and for a
quantity of terminals, allocate and indicate an allocated
subchannel for multiple terminals, where the subchannel
includes one or more subcarriers. Therefore, subjects for this
embodiment of the present invention and the prior art are
different (1n the prior art, the subject i1s to allocate user for
a subcarrier, and 1n this embodiment of the present inven-
tion, the subject 1s to allocate a subchannel or a subcarrier for
a user), the prior art can only perform indication for 48
terminals because of a limitation of subcarriers, and indi-
cating, by OFDMA physical layer signaling, a subchannel
for a terminal may be not limited by a bandwidth, subchan-
nels may be allocated for more terminals (users whose
quantity exceeds 48) 1n a larger bandwidth. Certainly, this
embodiment of the present invention may still allocate
subchannels for terminals whose quantity 1s less than 48.

In the data transmission indication method provided in
this embodiment of the present invention, a terminal
receives OFDMA physical layer signaling sent by an access
point, and determines a subchannel corresponding to the
terminal, thereby performing a corresponding operation on
the corresponding subchannel. That 1s, a manner in which
the access point allocates a subchannel for each terminal
according to OFDMA physical layer signaling enables the
access point to indicate subchannels for more terminals, that
1s, a quantity of terminals to which the access point indicates
subchannels 1s not limited.

Embodiment 15

FIG. 13 1s a schematic flowchart of Embodiment 15 of a
data transmission indication method according to the present
invention. The method mvolved 1n this embodiment 1s a
feasible implementation manner 1in which a subchannel 1s
indicated to a terminal by using OFDMA physical layer
signaling. Further, on the basis of the embodiment shown 1n
FIG. 12, the identifier of the terminal may be an 1dentifier of
one or more terminal groups, each terminal group includes
at least one terminal, and the subchannel information
includes an uplink subchannel or a downlink subchannel or
an uplink and downlink bidirectional subchannel. The
method includes:

S1301: A terminal receives a mapping relationship
between an 1dentifier of a terminal group and an address of
the terminal, where the mapping relationship 1s sent by the
access point.
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Specifically, the terminal needs to know a terminal group
to which the terminal belongs, and then can know a sub-
channel corresponding to the terminal only when the access
point allocates subchannels for the terminal group. There-
fore, the access point needs to send a mapping relationship
between an 1dentifier of a terminal group and an address of
a terminal to each terminal, so that each terminal learns a
terminal group in which the terminal 1s located. For a simple
manner 1 which a terminal 1s informed of a mapping
relationship between an 1dentifier of a terminal group and an
address of each terminal 1n a grouping management frame
form, reference may be made to the format and the related
description of Table 1, and details are not described herein
again in this embodiment of the present invention.

S1302: The terminal recerves OFDMA physical layer
signaling sent by the access point, where the OFDMA
physical layer signaling includes an 1dentifier of the terminal
and subchannel information corresponding to the identifier
of the terminal, and the OFDMA physical layer signaling 1s
used for indicating to each terminal group that the allocated
subchannel 1s an uplink subchannel or a downlink subchan-
nel or an uplink and downlink bidirectional subchannel.

Optionally, the OFDMA physical layer signaling may
indicate by using a dedicated indication bit that the sub-
channel allocated for the terminal 1s an uplink subchannel or
a downlink subchannel or an uplink and downlink bidirec-
tional subchannel. That 1s, the foregoing OFDMA physical
layer signaling not only may indicate an allocated subchan-
nel for the terminal group, but also may indicate, to the
terminal group, that an allocated subchannel 1s an uplink
subchannel or a downlink subchannel or an uplink and
downlink bidirectional subchannel.

Specifically, the 1dentifier of the terminal 1s an 1dentifier
of one or more terminal groups, and the OFDMA physical
layer signaling 1s used for indicating, to one or more
terminal groups, a subchannel allocated for each terminal
group, where terminal groups and subchannels are 1n a
one-to-one correspondence.

For the related field included in the indication of the
OFDMA physical layer signaling, reference may be made to
the formats and the related description shown 1n Table 2 and
Table 3, and details are not described herein again in this
embodiment of the present invention.

S1303: The terminal determines, according to the map-
ping relationship that the terminal 1s located in the terminal
group, and then the terminal determines that a subchannel
corresponding to the terminal group 1s the subchannel cor-
responding to the terminal.

In the data transmission indication method provided in
this embodiment of the present invention, an access point
sends OFDMA physical layer signaling carrying and includ-
ing an 1dentifier of a terminal and subchannel 1information
corresponding to the identifier of the terminal to the termi-
nal, and the access point further sends a mapping relation-
ship between an 1dentifier of a terminal group and an address
of each terminal to each terminal, so that each terminal
learns a terminal group 1n which the terminal 1s located, and
further learns a subchannel corresponding to the terminal,
thereby performing a corresponding operation on the sub-
channel. That 1s, a manner 1n which the access point allo-
cates a subchannel for each terminal according to the
foregoing OFDMA physical layer signaling enables the
access point to idicate subchannels for more terminals, that
1s, a quantity of terminals to which the access point indicates

subchannels 1s not limited.

Embodiment 16

Embodiment 16 of the present invention provides a data
transmission indication method. The method mnvolved 1n this
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embodiment 1s another feasible implementation manner 1n
which an access point indicates a subchannel for a terminal

by using OFDMA physical layer signaling. On the basis of
the embodiment shown 1 FIG. 12, the OFDMA physical
layer signaling may include an identifier of a terminal and
subchannel information corresponding to the identifier of the
terminal; and the 1dentifier of the terminal 1s an 1dentifier of
a single terminal group, and the terminal group includes at
least two terminals; and the OFDMA physical layer signal-
ing 1s used for indicating to each terminal in the terminal
group that the allocated subchannel 1s an uplink subchannel
or a downlink subchannel or an uplink and downlink bidi-
rectional subchannel.

Optionally, the OFDMA physical layer signaling may
indicate by using a dedicated indication bit that the sub-
channel allocated for the terminal 1s an uplink subchannel or
a downlink subchannel or an uplink and downlink bidirec-
tional subchannel. The terminals 1n the terminal group and
the subchannels are 1n a one-to-one correspondence. That 1s,
the foregoing OFDMA physical layer signaling not only
may indicate an allocated subchannel for each terminal in
the terminal group, but also may indicate, to each terminal
in the terminal group, that an allocated subchannel 1s an
uplink subchannel or a downlink subchannel or an uplink
and downlink bidirectional subchannel.

Specifically, for the related field included in the indication
of the OFDMA physical layer signaling, reference may be
made to the format and the related description shown in
Table 4, and details are not described herein again in this
embodiment of the present invention.

Each terminal 1n the foregoing terminal group in Table 4
corresponds to a different subchannel, and because the
OFDMA physical layer signaling may support a larger
bandwidth (not limited to a bandwidth of 20 MHz), sub-
channels may be indicated to more terminals.

In the data transmission indication method provided in
this embodiment of the present invention, a terminal
receives OFDMA physical layer signaling sent by an access
point, and learns a subchannel to which the terminal corre-
sponds according to the OFDMA physical layer signaling,
so that the terminal may perform a corresponding operation
on the subchannel corresponding to the terminal. That 1s, a
manner 1n which the access point allocates a subchannel for
cach terminal according to OFDMA physical layer signaling
enables the access point to indicate subchannels for more
terminals, that 1s, a quantity of terminals to which the access
point indicates subchannels 1s not limaited.

Embodiment 17

FIG. 14 1s a schematic flowchart of Embodiment 17 of a
data transmission indication method according to the present
invention. The method mvolved in this embodiment 1s a
process 1 which a terminal recetves OFDMA physical layer
signaling carried in an OFDM preamble, learns a subchannel
corresponding to the terminal according to the OFDMA
physical layer signaling, and receives, on the subchannel
corresponding to the terminal, downlink OFDMA data infor-
mation sent by an access point. The method 1ncludes:

S1401: A terminal recerves an OFDM preamble sent by an
access point, where the OFDM preamble carries OFDMA
physical layer signaling.

S51402: The terminal determines a subchannel corre-
sponding to the terminal according to the OFDMA physical
layer signaling.

Specifically, the terminal receives the OFDM preamble
that 1s sent by the access point in an OFDM mode, where the
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OFDM mode herein refers to that the access point sends an
OFDM preamble to any terminal 1n a coverage area of the

access point. The OFDM preamble includes an STF, an LTF,
L-SIG, and UHT-SIG-A, where the UHT-SIG-A carries
OFDMA physical layer signaling. It should be noted that,
that the access point sends the OFDM preamble in the
OFDM mode refers to that the access point sends an OFDM
preamble to a terminal, but 1n this case, the access point does
not know the specific terminal to which the OFDM preamble
1s sent; therefore the access point sends the OFDM preamble
to any terminal, and all active terminals listen to and receive
the OFDM preamble, and then obtain OFDMA physical
layer signaling, thereby learning channels corresponding to
the terminals.

It should be noted that, for content included in the
OFDMA physical layer signaling in this embodiment of the
present invention, reference may be made to the description
in Embodiment 14 to Embodiment 16, and details are not
described herein again 1n this embodiment of the present
invention.

S1403: The terminal receives, on the corresponding sub-
channel, downlink OFDMA data information sent by the
access point, where the downlink OFDMA data information
includes an OFDMA preamble and OFDMA data, and the
OFDMA preamble includes a switching field and UHT-SIG-
B.

Specifically, the access point sends the downlink OFDMA
data information on the subchannel corresponding to the
terminal 1n the OFDMA mode, that 1s, the access point may
send the downlink OFDMA data information to multiple
terminals on respective subchannels corresponding to the
terminals at the same time, and therefore signaling over-
heads can be reduced and a multi-user diversity gain can be
brought about. Additionally, the subchannel corresponding
to the terminal may further include a primary channel of a
BSS, where the primary channel 1s used by the access point
and the terminal to exchange control signaling and manage-
ment signaling; that 1s, after sending the OFDMA physical
layer signaling on the primary channel completely, the
access point may release the primary channel; or may send
the downlink OFDMA data information to the terminal by
using the primary channel together with another subchannel.

For a data transmission frame format of the OFDM
preamble and the downlink OFDMA data information, retf-
erence may be made to the format and the related description
shown 1n Table 5, and details are not described herein again
in this embodiment of the present invention.

Additionally, the access point needs to allocate a sub-
channel for a terminal group, and actually also allocates a
subchannel for each terminal, but data sent by the access
point each time 1s sent for a specific terminal in the terminal
group, and therefore, the terminal needs to learn an actual
terminal address of the terminal in the terminal group.
Therefore, the access point further needs to add a specific
destination terminal address to UHT-SIG-B or a media
access control (MAC) layer header transmitted on each
subchannel, where the destination terminal address 1s an
address of an element in a terminal group indicated by a
group number 1n Table 1 to Table 4, and the terminal reads
the destination terminal address in the UHT-SIG-B or the
MAC layer header.

Correspondingly, after determining the received OFDM
preamble 1n the OFDM manner, the terminal reads the
OFDMA physical layer signaling of the UHT-SIG-A, and
determines according to an address of the terminal whether
the terminal 1s 1n the termunal group indicated by the
OFDMA physical layer signaling. If the terminal i1s 1n the
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terminal group, the terminal 1s switched to the OFDMA
mode, further switched to the indicated subchannel accord-

ing to subchannel information corresponding to the terminal
group, further recerves an OFDMA preamble, and deter-
mines according to the destination terminal address carried
in the recertved UHT-SIG-B or MAC layer header whether
the terminal 1s a destination terminal: if yes, the terminal
reads subsequent OFDMA data; or if not, the terminal stops
reading. If 1t 1s determined that the terminal 1s not in the
terminal group, the terminal may choose to be not switched
to the OFDMA mode, and continue to obtain the OFDMA
preamble and the OFDMA data in the OFDM manner.

In the foregoing steps, no matter whether the terminal 1s
a destination terminal, the terminal may read a time length
in the data frame format (that 1s, includes the OFDM
preamble, the OFDMA preamble and the OFDMA data) to
determine a time needed for the transmission. A non-desti-
nation terminal sets a network allocation vector (NAV) of
the terminal according to the time length. In a time length of
the NAV, the non-destination terminal may choose not to
listen to any subchannel again to reduce power loss of the
terminal. Additionally, the non-destination terminal may
also set an NAV according to a length of L-SIG, and the
length herein may indicate a total length of multiple data
frames, and 1s used by the terminal to calculate a time
occupied by the total length.

In the data transmission indication method provided in
this embodiment of the present invention, a terminal
receives an OFDM preamble carrying OFDMA physical
layer signaling, and obtains OFDMA physical layer signal-
ing from the OFDM preamble, thereby learning, according
to the OFDMA physical layer signaling, a subchannel on
which the terminal should receive downlink OFDMA data
information corresponding to the terminal. That 1s, a manner
in which the access point allocates a subchannel for each
terminal according to OFDMA physical layer signaling
cnables the access point to perform an indication for more
terminals when receiving data of the access point, that 1s, a
quantity of terminals to which the access point indicates
subchannels 1s not limited.

Embodiment 18

FIG. 15 1s a schematic flowchart of Embodiment 18 of a
data transmission indication method according to the present
invention. The method mvolved 1n this embodiment 1s a
process 1n which a terminal obtains OFDMA physical layer
signaling carried 1n an NDPA frame, learns a subchannel
corresponding to the terminal according to the OFDMA
physical layer signaling, and receives, on the subchannel
corresponding to the terminal, downlink OFDMA data infor-
mation sent by an access point. The method 1ncludes:

S1501: A terminal receives an NDPA frame sent by an
access point, where the NDPA frame carries OFDMA physi-
cal layer signaling.

Specifically, an exclusive NDPA frame 1s used in this
embodiment of the present invention to carry OFDMA
physical layer signaling, and 1s used for reducing overheads
brought about when the OFDMA physical layer signaling 1s
transmitted. For a format of the NDPA frame 1n this embodi-
ment of the present invention, reference may be made to
Table 6, and details are not described herein again in this
embodiment of the present invention.

It should be noted that, the access point may send an
NDPA frame to a terminal in a coverage area of the access
point in an OFDM mode, and may send the NDPA frame on
a primary channel, or may send the NDPA frame on multiple
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subchannels, and all other terminals may listen to obtain the
NDPA frame. Then, the access point further needs to send an
OFDM preamble in the OFDM mode. The {foregoing
OFDMA physical layer signaling may be carried i the
NDPA frame, or may be carried in both the NDPA frame and
the OFDM preamble, but 1s generally only carried in the
NDPA {frame to reduce Slgnahng overheads. Optionally,
when the NDPA frame carries the OFDMA physical layer
signaling, the OFDM preamble may further indicate a spe-
cific terminal i1dentifier 1n a terminal group.

S1502: The terminal determines a subchannel corre-
sponding to the terminal according to the OFDMA physical
layer signaling.

It should be noted that, for content included in the
OFDMA physical layer signaling in this embodiment of the
present invention, reference may be made to the description
in Embodiment 14 to Embodiment 16, and details are not
described herein again 1n this embodiment of the present
invention.

S1503: The terminal receives, on the corresponding sub-
channel, downlink OFDMA data information sent by the
access point, where the downlink OFDMA data information
includes an OFDMA preamble and OFDMA data, and the
OFDMA preamble includes a switching field and UHT-SIG-
B.

Specifically, the access point sends the downlink OFDMA
data information 1n the OFDMA mode, that 1s, the access
point may send the downlink OFDMA data information to
multiple terminals on respective subchannels corresponding
to terminals at the same time, and therefore corresponding
time frequency resources may be fully used. Additionally,
the subchannel corresponding to the terminal may further
include a primary channel of a BSS, where the primary
channel 1s used by the access pomnt and the terminal to
exchange control signaling and management signaling; that
1s, aiter sending the OFDMA physical layer signaling on the
primary channel completely, the access point may release
the primary channel, or may send the downlink OFDMA
data information to the terminal by using the primary
channel together with another subchannel.

The terminal detects and receives the NDPA frame 1n the
OFDM manner 1n an 1dle state, and reads the OFDMA
physical layer mgnahng in the OFDM manner; and then the
terminal also receives the OFDM preamble in the OFDM
manner. For a data transmission frame format of the OFDM
preamble and the downlink OFDMA data information, ref-
erence may be made to the format and the related description
shown 1n Table 5, and details are not described herein again
in this embodiment of the present invention.

Additionally, the access point needs to allocate a sub-
channel for a terminal group, and actually also allocates a
subchannel for each terminal, but data sent by the access
point each time 1s sent for a specific terminal in the terminal
group, and therefore, the terminal needs to learn an actual
terminal address of the terminal in the terminal group.
Therefore, the access point further needs to add a specific
destination terminal address to UHT-SIG-B or a MAC layer
header transmitted on each subchannel, where the destina-
tion terminal address 1s an address of an element 1 a
terminal group indicated by a group number 1n Table 1 to
Table 4, and the terminal reads the destination terminal
address 1n the UHT-SIG-B or the MAC layer header.

Correspondingly, after determining the received OFDM
preamble 1 the OFDM manner, the terminal determines
according to an address of the terminal whether the terminal
1s 1n the terminal group indicated by the OFDMA physical
layer signaling. If the terminal 1s in the terminal group, the
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terminal 1s switched to the OFDMA mode, further switched
to the indicated subchannel according to subchannel nfor-
mation corresponding to the terminal group, further receives
an OFDMA preamble, and determines according to the
destination terminal address carried in the received UHT-
SIG-B or MAC layer header whether the terminal 1s a
destination terminal: if yes, the terminal reads subsequent
OFDMA data; or 1if not, the terminal stops reading. If 1t 1s
determined that the terminal 1s not 1n the terminal group, the
terminal may choose to be not switched to the OFDMA
mode, and continue to obtain the OFDMA preamble and the
OFDMA data in the OFDM manner.

In the foregoing steps, no matter whether the terminal 1s
a destination terminal, the terminal may read a time length
in the data frame format (that 1s, includes the OFDM
preamble, the OFDMA preamble and the OFDMA data) to
determine a time needed for the transmission. A non-desti-
nation terminal sets an NAV of the terminal according to the
time length. In a time length of the NAYV, the non-destination
terminal may choose not to listen to any subchannel again to
reduce power loss of the terminal. Additionally, the non-
destination terminal may also set an NAV according to a
length of L-SIG, and the length herein may indicate a total
length of multiple data frames, and 1s used by the terminal
to calculate a time occupied by the total length.

In the data transmission indication method provided in
this embodiment of the present invention, a terminal
receives an NDPA frame carrying OFDMA physical layer
signaling and sent by an access point, so that the terminal
may obtain OFDMA physical layer signaling from the
NDPA frame, thereby learming, according to the OFDMA
physical layer signaling, a subchannel on which the terminal
should receive downlink OFDMA data information corre-
sponding to the terminal, so as to receive, on the corre-
sponding subchannel, the downlink OFDMA data informa-
tion sent by the access point. That 1s, a manner 1n which the
access point allocates a subchannel for each terminal accord-
ing to OFDMA physical layer signaling enables the access
point to perform an indication for more terminals when
receiving data ol the access point, that 1s, a quanftity of
terminals to which the access point indicates subchannels 1s
not limited.

Embodiment 19

FIG. 16 1s a schematic tlowchart of Embodiment 19 of a
data transmission indication method according to the present
invention. The method mvolved 1n this embodiment 1s a
process 1n which an access point sends an NDPA frame and
an OFDM preamble separately carrying content included 1n
OFDMA physical layer signaling to a terminal, so that the
terminal obtains the OFDMA physical layer signaling from
the NDPA frame and the OFDM preamble, and therefore the
terminal learns a subchannel corresponding to the terminal
according to the OFDMA physical layer signaling, and
receives, on the subchannel corresponding to the terminal,
downlink OFDMA data information sent by an access point.
The method includes:

S51601: A terminal receives an NDPA frame and an OFDM
preamble that are sent by an access point.

Specifically, the NDPA frame and the OFDM preamble
may carry the OFDMA physical layer signaling in two
cooperative manners, which are separately:

First manner: A terminal receives an NDPA frame and an
OFDM preamble that are sent by an access point, where the
NDPA frame carries an identifier of the terminal in the
toregoing OFDMA physical layer signaling, and the OFDM
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preamble carries subchannel mmformation corresponding to
the identifier of the terminal and being i the foregoing
OFDMA physical layer signaling. The identifier of the
terminal herein may be an identifier of one or more terminal
groups in Embodiment 2, and subchannels and terminal
groups are in a one-to-one correspondence; and may be
further an 1dentifier of a single terminal group 1 Embodi-
ment 3, and subchannels and terminals 1n the group are in a
one-to-one correspondence.

Second manner: A terminal receives an NDPA frame and
an OFDM preamble that are sent by an access point, where
the NDPA frame carries subchannel information correspond-
ing to an 1dentifier of the terminal and being 1n the foregoing
OFDMA physical layer signaling, and the OFDM preamble
carries the identifier of the terminal i the foregoing
OFDMA physical layer signaling. The identifier of the
terminal herein may be an 1dentifier of one or more terminal
groups in Embodiment 2, and subchannels and terminal
groups are in a one-to-one correspondence; and may be
further an 1dentifier of a single terminal group 1 Embodi-
ment 3, and subchannels and terminals 1n the group are in a
one-to-one correspondence.

That 1s, the NDPA frame and the OFDM preamble may
cooperate with each other to indicate the OFDMA physical
layer signaling. A user group information field in Table 5
may include the i1dentifier of the terminal, and may further
include the subchannel information corresponding to the
identifier of the terminal. Additionally, a control information
field of Table 5 may further indicate an effective time length
of subchannel mformation of a currently indicated terminal
or terminal group, so that the terminal can determine accord-
ing to the time length whether the indication of the sub-
channel information of the terminal or terminal group 1is

valid or expired, and 1 not expired, the terminal may
continue to use the current subchannel to receive and send
data.

If the NDPA frame only carries the identifier of the
terminal, the OFDM preamble further needs to carry the
subchannel information corresponding to the identifier of the
terminal and being in the NDPA frame; or 1f the NDPA frame
only carries the subchannel information, the OFDM pre-
amble further needs to carry the identifier of the terminal
corresponding to the subchannel information and being 1n
the NDPA frame.

S1602: The terminal determines a subchannel corre-
sponding to the terminal according to the OFDMA physical
layer signaling.

It should be noted that, for content included in the
OFDMA physical layer signaling in this embodiment of the
present invention, reference may be made to the description
in Embodiment 14 to Embodiment 16, and details are not
described herein again 1n this embodiment of the present
invention.

S1603: The terminal receives, on the corresponding sub-
channel, downlink OFDMA data information sent by the
access point, where the downlink OFDMA data information
includes an OFDMA preamble and OFDMA data, and the
OFDMA preamble includes a switching field and UHT-SIG-
B.

Specifically, the access point sends the downlink OFDMA
data information in the OFDMA mode, that 1s, the access
point may send the downlink OFDMA data information to
multiple terminals on respective subchannels corresponding,
to terminals at the same time, and therefore corresponding
time frequency resources may be fully used. Additionally,
the subchannel corresponding to the terminal may further
include a primary channel of a BSS, where the primary
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channel 1s used by the access point and the terminal to
exchange control signaling and management signaling; that
1s, after sending the OFDMA physical layer signaling on the
primary channel completely, the access point may release
the primary channel, or may send the downlink OFDMA
data information to the terminal by using the primary
channel together with another subchannel.

The terminal detects and receives the NDPA frame 1n the
OFDM manner 1 an 1dle state, and reads a part of the
OFDMA physical layer signaling carried in the NDP
frame; and then the terminal also receives the OFDM
preamble 1n the OFDM mode, and then reads that part of
content that 1s supplemented for the OFDMA physical layer
signaling and in the OFDM preamble.

For a data transmission frame format of the OFDM
preamble and the downlink OFDMA data information, rei-
erence may be made to the format and the related description
shown 1n Table 5, and details are not described herein again
in this embodiment of the present invention.

Additionally, the access point needs to allocate a sub-
channel for a terminal group, and actually also allocates a
subchannel for each terminal, but data sent by the access
point each time 1s sent for a specific terminal in the terminal
group, and therefore, the terminal needs to learn an actual
terminal address of the terminal in the terminal group.
Therefore, the access point further needs to add a specific
destination terminal address to UHT-SIG-B or a MAC layer
header transmitted on each subchannel, where the destina-
tion terminal address 1s an address of an element 1n a
terminal group indicated by a group number 1n Table 1 to
Table 4, and the terminal reads the destination terminal
address 1n the UHT-SIG-B or the MAC layer header.

Correspondingly, after determiming the received OFDM
preamble 1 the OFDM mode, the terminal determines
according to an address of the terminal whether the terminal
1s 1n the terminal group indicated by the OFDMA physical
layer signaling. I the terminal 1s 1n the terminal group, the
terminal 1s switched to the OFDMA mode, further switched
to the indicated subchannel according to subchannel nfor-
mation corresponding to the terminal group, further receives
an OFDMA preamble, and determines according to the
destination terminal address carried 1n the recerved UHT-
SIG-B or MAC layer header whether the terminal 1s a
destination terminal: 1T yes, the terminal reads subsequent
OFDMA data; or if not, the terminal stops reading. If it 1s
determined that the terminal 1s not 1n the terminal group, the
terminal may choose to be not switched to the OFDMA
mode, and continue to obtain the OFDMA preamble and the
OFDMA data 1n the OFDM mode.

In the foregoing steps, no matter whether the terminal 1s
a destination terminal, the terminal may read a time length
in the data frame format (that 1s, includes the OFDM
preamble, the OFDMA preamble and the OFDMA data) to
determine a time needed for the transmission. A non-desti-
nation terminal sets an NAV of the terminal according to the
time length. In a time length of the NAV, the non-destination
terminal may choose not to listen to any subchannel again to
reduce power loss of the terminal. Additionally, the non-
destination terminal may also set an NAV according to a
length of L-SIG, and the length herein may indicate a total
length of multiple data frames, and 1s used by the terminal
to calculate a time occupied by the total length.

In the data transmission indication method provided in
this embodiment of the present invention, a terminal
receives an NDPA frame and an OFDM preamble that carry
OFDMA physical layer signaling and are sent by an access
point, and learns, by using the OFDMA physical layer
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signaling 1n the NDPA frame and the OFDM preamble, a
subchannel on which the terminal should receive downlink
OFDMA data information corresponding to the terminal, so
as to recerve the downlink OFDMA data information sent by
the access point. That 1s, a manner 1n which the access point
allocates a subchannel for each terminal according to
OFDMA physical layer signaling enables the access point to
perform an indication for more terminals when receiving
data of the access point, that 1s, a quantity of terminals to
which the access point indicates subchannels 1s not limaited.

Further, on the basis of the embodiments shown in FIG.
14 to FIG. 16, as a feasible implementation manner of the
embodiments of the present invention, the method mvolved
in this implementation i1s a process in which after receiving
downlink OFDMA data information sent by an access point,
a terminal sends an ACK response or a BA response to the
access point on a corresponding subchannel. Optionally, the
foregoing OFDMA physical layer signaling or OFDMA data
carries an OFDMA ACK request or an OFDMA BA request,
and the OFDMA ACK request or the OFDMA BA request 1s

used for mstructing the terminal to send an ACK response or
a BA response to the access point 1n an OFDMA mode; and
then the foregoing OFDMA physical layer signaling 1s
further used for indicating the subchannel that corresponds
to the terminal, on which the ACK response or the BA
response 1s sent to the access point and that 1s allocated for
the terminal. That 1s, after S1403 or S1503 or S1603, an
operation of S20 may be performed:

S30: The terminal sends the ACK response or the BA
response to the access point on the subchannel correspond-
ing to the terminal in the OFDMA mode.

Specifically, to mndicate that the downlink OFDMA data
information sent by the access point 1s correctly recerved by
cach terminal, each terminal needs to reply to the access
point with an ACK response or a BA response. I the access
point adds the OFDMA ACK request or OFDMA BA
request to the downlink OFDMA data iformation or
OFDMA physical layer signaling, after receiving the down-
link OFDMA data information on the subchannel corre-
sponding to the terminal according to the indication of the
OFDMA physical layer signaling of the access point, the
terminal may directly reply with an ACK or BA response in
the OFDMA mode on the subchannel indicated by the
OFDMA physical layer signaling. The ACK response cor-
responds to the OFDMA ACK request, and the BA response
corresponds to the OFDMA BA request. Then, the access
point receives ACK responses or BA responses that are sent
by terminals on respective corresponding subchannels. That
1s, multiple terminals are enabled to send responses to the
access point on subchannels corresponding to the terminals
at the same time, and corresponding time Irequency
resources are fully used.

In the data transmission indication method provided in
this embodiment of the present invention, a terminal
receives, on a subchannel indicated by OFDMA physical
layer signaling, downlink OFDMA data information sent by
an access point, and multiple terminals may send ACK
responses or BA responses to the access point at the same
time on corresponding subchannels, that 1s, a manner in
which the access point allocates a subchannel for each
terminal according to OFDMA physical layer signaling
enables the access point to perform an indication for more
terminals when sending ACK responses or BA responses to
the access point, that 1s, a quantity of terminals to which the
access point mndicates subchannels 1s not limited, and there-
fore ACK responses or BA responses of multiple terminals
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are transmitted to the access point i parallel, and corre-
sponding time frequency resources are fully used.

Further, on the basis of the embodiments shown 1n FIG.
14 to FIG. 16, as another feasible implementation manner of
the embodiments of the present invention, the method
involved 1n this embodiment 1s a process in which after
receiving OFDMA physical layer signaling and downlink
OFDMA data information that are sent by an access point,
a terminal receives a single ACK request frame or BA
request frame sent by the access point, so that the terminal
can send an ACK response or a BA response to the access
point on a subchannel mdicated by the OFDMA physical
layer signaling. The foregoing OFDMA physical layer sig-
naling may be further used for indicating the subchannel that
corresponds to the terminal, on which the ACK response or

the BA response 1s sent to the access point and that 1s
allocated for the terminal. After S202 or S302 or S402, the

following steps may be performed:

S40: The terminal receives an ACK request frame or a BA
request frame sent by the access point, where the ACK
request frame or the BA request frame 1ncludes a dedicated
information bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point 1n the OFDMA mode.

Specifically, after sending the downlink OFDMA data
information to the terminal, the access point may further
send a single ACK request frame or BA request frame to the
terminal (referring to FIG. 4b, an example in which a BA
request frame 1s individually sent 1s used), where the ACK
request frame or the BA request frame 1ncludes a dedicated
information bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point 1n the OFDMA mode. Option-
ally, the ACK request frame or the BA request frame may
carry the OFDMA physical layer signaling, or may not carry
the OFDMA physical layer signaling. The terminal deter-
mines, according to the OFDMA physical layer signaling, a
subchannel on which the terminal sends the ACK response
or the BA response to the access point.

Representation of the dedicated mmformation bit may be to
identily the ACK request frame or the BA request frame as
a frame type used for instructing the terminal to send an
ACK response or a BA response to the access point in the
OFDMA mode (that 15, a new frame type diflerent from a
conventional ACK request frame or BA request frame).
Representation of another dedicated information bit may
also be: 1n a case 1 which a frame type of the ACK request
frame or BA request frame i1s not changed, the dedicated
information bit 1s directly used for instructing the terminal to

send an ACK response or a BA response to the access point
in the OFDMA mode.

Additionally, similar to the OFDM preamble, the ACK
request frame or BA request frame may be sent only on the
primary channel, or may be sent on all subchannels 1n a
duplicated transmission mannetr.

S21: The terminal sends the ACK response or the BA
response to the access point on the corresponding subchan-
nel 1n the OFDMA mode.

Specifically, after learning, according to the OFDMA
physical layer signaling, the subchannel on which the ter-
minal sends the ACK response or BA response to the access
point, the terminal sends the ACK response or BA response
to the access point on the corresponding subchannel 1n the
OFDMA mode. That 1s, all terminals may send ACK
responses or BA responses to the access point on respective
corresponding subchannels at the same time, that 1s, ACK
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responses or BA responses of multiple terminals may be
transmitted 1n parallel, and corresponding time frequency

resources are fully used.

Optionally, 11 the subchannel of the terminal 1s multiple
unit channels (such as, channels whose unit 1s 20 MHz), the
terminal may send an ACK responses or a BA responses on
these multiple unit channels 1n the duplicated transmission
manner, or may send an ACK responses or a BA responses
in a non-duplicated transmission manner.

In the data transmission indication method provided in
this embodiment of the present invention, a terminal
receives OFDMA physical layer signaling sent by an access
point, and determines, according to the OFDM physical
layer signaling, a subchannel on which an ACK response or
a BA response 1s sent to the access point. That 1s, a manner
in which the access point allocates a subchannel for each
terminal according to OFDMA physical layer signaling
enables the access point to perform an indication for more
terminals when sending ACK responses or BA responses to
the access point, that 1s, a quantity of terminals to which the
access point imndicates subchannels 1s not limited, and there-
tore ACK responses or BA responses of multiple terminals
are transmitted to the access point 1n parallel, and corre-
sponding time frequency resources are fully used.

Embodiment 20

FIG. 17 1s a schematic flowchart of Embodiment 20 of a
data transmission indication method according to the present
invention. The method mmvolved 1n this embodiment 1s a
process 1n which an access point sends MU-MIMO data
information carrying OFDMA physical layer signaling to a
terminal, and adds an OFDMA ACK request or an OFDMA
BA request to the OFDMA physical layer signaling, so that
the terminal replies with an ACK response or a BA response
on a subchannel corresponding to the terminal 1n an
OFDMA mode. As shown 1n FIG. 17, the method includes:

S1701: A terminal recerves MU-MIMO data information
sent by an access point, where the MU-MIMO data infor-
mation carries OFDMA physical layer signaling.

Specifically, the OFDMA physical layer signaling carried
in the foregoing MU-MIMO data information further
includes an OFDMA ACK request or OFDMA BA request,
used for instructing the terminal to send an ACK response or
a BA response to the access point 1n the OFDMA mode, that
1s, the access point requests the terminal to reply with an
ACK response or a BA response after the terminal obtains
the corresponding MU-MIMO data information. The
OFDMA physical layer signaling 1s used for indicating, to
the terminal, the subchannel on which the ACK response or
the BA response 1s sent to the access point and that 1s
allocated for the terminal.

S1702: The terminal determines a subchannel corre-
sponding to the terminal according to the OFDMA physical
layer signaling.

It should be noted that, for content included in the
OFDMA physical layer signaling in this embodiment of the
present invention, reference may be made to the description
in Embodiment 14 to Embodiment 16, and details are not
described herein again 1n this embodiment of the present
invention.

S1703: The terminal sends an ACK response or a BA
response to the access point on the corresponding subchan-
nel 1 an OFDMA mode.

Specifically, after determining, according to the OFDMA
physical layer signaling, the subchannel on which the ACK
response or BA response 1s sent to the access point, the
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terminal sends the ACK response or BA response to the
access poimnt on the corresponding subchannel in the
OFDMA mode. That 1s, all terminals may send ACK
responses or BA responses to the access point on respective
corresponding subchannels at the same time, that 1s, ACK
responses or BA responses of multiple terminals may be
transmitted i1n parallel, and then corresponding time 1ire-
quency resources can be fully used.

In the data transmission indication method provided in
this embodiment of the present invention, a terminal
receives MU-MIMO data information carrying OFDMA
physical layer signaling and sent by an access point, and
determines, according to the OFDMA physical layer signal-
ing, a subchannel on which the terminal sends an ACK
response or a BA response to the access point, so that
terminals may send ACK responses or BA responses to the
access point on corresponding subchannels at the same time,
that 1s, a manner in which the access point allocates a
subchannel for each terminal according to OFDMA physical
layer signaling enables the access pomnt to perform an
indication for more terminals when sending ACK responses
or BA responses to the access point, that 1s, a quantity of
terminals to which the access point indicates subchannels 1s
not limited, and therefore ACK responses or BA responses
of multiple terminals are transmitted to the access point 1n

parallel, and corresponding time frequency resources are
tully used.

Embodiment 21

FIG. 18 1s a schematic tlowchart of Embodiment 21 of a
data transmission indication method according to the present
invention. The method mvolved 1n this embodiment 1s a
process 1 which an access pomnt sends MU-MIMO data
information carrying OFDMA physical layer signaling, and
an ACK request frame or a BA request frame to a terminal,
so that the terminal replies with an ACK response or a BA
response on a subchannel corresponding to the terminal in
an OFDMA mode. As shown in FIG. 18, the method
includes:

S1801: A terminal receives MU-MIMO data information

sent by an access point, where the MU-MIMO data infor-

mation carries OFDMA physical layer signaling.

Specifically, the OFDMA physical layer signaling 1s used
for indicating, to the terminal, the subchannel on which the
ACK response or the BA response 1s sent to the access point
and that 1s allocated for the terminal.

S1802: The terminal receives an ACK request frame or a
BA request frame sent by the access point, where the ACK
request frame or the BA request frame 1ncludes a dedicated
information bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point in the OFDMA mode.

Specifically, the terminal receives the ACK request frame
or the BA request frame sent by the access point, that 1s, the
access point requests the terminal to reply to the access point
with an ACK response or a BA response to the terminal in
the OFDMA mode after the terminal obtains corresponding
MU-MIMO data information, so as to learn whether the
MU-MIMO data information 1s transmitted successiully.

S1803: The terminal determines a subchannel corre-
sponding to the terminal according to the OFDMA physical
layer signaling.

It should be noted that, for content included in the
OFDMA physical layer signaling 1n this embodiment of the

present invention, reference may be made to the description
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in Embodiment 14 to Embodiment 16, and details are not
described herein again 1n this embodiment of the present
invention.

S1804: The terminal sends an ACK response or a BA
response to the access point on the corresponding subchan-
nel 1 an OFDMA mode.

Specifically, after determining, according to the OFDMA
physical layer signaling, the subchannel on which the ACK
response or BA response 1s sent to the access point, the
terminal sends the ACK response or BA response to the
access point on the corresponding subchannel i1n the

OFDMA mode. That 1s, all terminals may send ACK

responses or BA responses to the access point on respective
corresponding subchannels at the same time, that 1s, ACK
responses or BA responses of multiple terminals may be
transmitted 1n parallel, and then corresponding time fre-
quency resources can be fully used.

In the data transmission indication method provided in

this embodiment of the present invention, a terminal
receives MU-MIMO data information carrying OFDMA

physical layer signaling and sent by an access point, and
determines, according to the OFDMA physical layer signal-
ing, a subchannel on which an ACK response or a BA
response 1s sent to the access point, so that terminals may
send ACK responses or BA responses to the access point on
corresponding subchannels at the same time, that 1s, a
manner 1n which the access point allocates a subchannel for
cach terminal according to OFDMA physical layer signaling
enables the access point to perform an indication for more
terminals when sending ACK responses or BA responses to
the access point, that 1s, a quantity of terminals to which the
access point mndicates subchannels 1s not limited, and there-
fore ACK responses or BA responses of multiple terminals
are transmitted to the access point 1n parallel, and corre-
sponding time frequency resources are fully used.

Embodiment 22

FIG. 19 15 a schematic flowchart of Embodiment 22 of a
data transmission indication method according to the present
invention. The method mmvolved in this embodiment 1s a
process 1 which an access point sends an ACK request
frame or a BA request frame carrying OFDMA physical
layer signaling to a terminal, so that the terminal replies with
an ACK response or a BA response on a subchannel corre-
sponding to the terminal in an OFDMA mode. As shown 1n
FIG. 19, the method includes:

S1901: A terminal receives MU-MIMO data information
sent by an access point.

S1902: The terminal receives an ACK request frame or a
BA request frame sent by the access point, where the ACK
request frame or the BA request frame 1ncludes a dedicated
information bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point 1n the OFDMA mode; and the
ACK request frame or the BA request frame carries the
OFDMA physical layer signaling.

Specifically, the ACK request frame or the BA request
frame sent by the access point to the terminal has an
objective that lies in that the access point requests the
terminal to reply to the access point with an ACK response
or a BA response after the terminal obtains corresponding
MU-MIMO data information, so as to learn whether the
MU-MIMO data information 1s transmitted successﬁllly
The OFDMA physical layer signaling carried in the ACK
request frame or the BA request frame 1s used for indicating,
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to the terminal, the subchannel on which the ACK response
or the BA response 1s sent to the access point and that 1s

allocated for the terminal.

S1903: The terminal determines a subchannel corre-
sponding to the terminal according to the OFDMA physical
layer signaling.

It should be noted that, for content included in the
OFDMA physical layer signaling 1n this embodiment of the
present invention, reference may be made to the description
in Embodiment 14 to Embodiment 16, and details are not
described heremn again in this embodiment of the present
invention.

S1904: The terminal sends the ACK response or the BA
response to the access point on the subchannel correspond-
ing to the terminal in the OFDMA mode.

Specifically, after determining, according to the OFDMA
physical layer signaling, the subchannel on which the ACK
response or BA response 1s sent to the access point, the
terminal sends the ACK response or BA response to the
access poimnt on the corresponding subchannel n the
OFDMA mode. That 1s, all terminals may send ACK
responses or BA responses to the access point on respective
corresponding subchannels at the same time, that 1s, ACK
responses or BA responses of multiple terminals may be
transmitted 1n parallel, and then corresponding time fre-
quency resources can be fully used.

In the data transmission indication method provided in
this embodiment of the present invention, a terminal
receives an ACK request frame or a BA request frame
carrying OFDMA physical layer signaling and sent by an
access point, and determines, according to the OFDMA
physical layer signaling, a subchannel on which an ACK
response or a BA response 1s sent to the access point, so that
terminals may send ACK responses or BA responses to the
access point on corresponding subchannels at the same time,
that 1s, a manner 1 which the access point allocates a
subchannel for each terminal according to OFDMA physical
layer signaling enables the access point to perform an
indication for more terminals when sending ACK responses
or BA responses to the access point, that 1s, a quantity of
terminals to which the access point indicates subchannels 1s
not limited, and therefore ACK responses or BA responses
of multiple terminals are transmitted to the access point 1n
parallel, and corresponding time frequency resources are
tully used.

Embodiment 23

FIG. 20 1s a schematic flowchart of Embodiment 23 of a
data transmission indication method according to the present
invention. The method involved in this embodiment 1s a
process 1 which an access point sends OFDMA physical
layer signaling carrying an OFDMA ACK request or an
OFDMA BA request to a terminal, so that the terminal
replies with an ACK response or a BA response on a
subchannel corresponding to the terminal in an OFDMA
mode. As shown 1in FIG. 20, the method includes:

S2001: A terminal receives OFDMA physical layer sig-
naling sent by an access point.

Specifically, the OFDMA physical layer signaling carries
an OFDMA ACK request or an OFDMA BA request, and the

OFDMA ACK request or the OFDMA BA request 1s used for
instructing the terminal to send an ACK response or a BA
response to the access point in an OFDMA mode, that 1s, the
access point requests the terminal to reply to the access point
with an ACK response or a BA response aifter the terminal

obtains corresponding OFDMA+MU-MIMO data informa-
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tion, so as to learn whether the following OFDMA+MU-
MIMO data information 1s transmitted successtully. The
OFDMA physical layer signaling 1s used for indicating, to
the terminal, the corresponding subchannel on which the
ACK response or the BA response 1s sent to the access point
and that 1s allocated for the terminal.

52002: The terminal determines a subchannel corre-
sponding to the terminal according to the OFDMA physical
layer signaling.

It should be noted that, for the OFDMA physical layer
signaling 1n this embodiment of the present invention,
reference may be made to the description in Embodiment 14
to Embodiment 16, and details are not described herein
again in this embodiment of the present invention.

S2003: The terminal receives, on the corresponding sub-
channel, OFDMA+MU-MIMO data information sent by the
access point.

Optionally, the OFDMA+MU-MIMO data information
may carry the OFDMA physical layer signaling, or may not
carry the OFDMA physical layer signaling.

S52004: The terminal sends an ACK response or a BA
response to the access point on the corresponding subchan-
nel 1 an OFDMA mode.

Specifically, after determining, according to the OFDMA
physical layer signaling, the subchannel on which the ACK
response or BA response 1s sent to the access point, the
terminal sends the ACK response or BA response to the
access point on the corresponding subchannel 1 an
OFDMA+MU-MIMO mode. That 1s, all terminals may send
ACK responses or BA responses to the access point on
respective corresponding subchannels at the same time, that
1s, ACK responses or BA responses of multiple terminals
may be transmitted 1n parallel, and then corresponding time
frequency resources can be fully used.

In the data transmission indication method provided in
this embodiment of the present invention, a terminal
receives OFDMA physical layer signaling sent by an access
point, and determines, according to the OFDMA physical
layer signaling, a subchannel on which an ACK response or
a BA response 1s sent to the access point, so that terminals
may send ACK responses or BA responses to the access
point on corresponding subchannels at the same time, that 1s,
a manner 1n which the access point allocates a subchannel
for each terminal according to OFDMA physical layer
signaling enables the access point to perform an indication
for more terminals when sending ACK responses or BA
responses to the access point, that 1s, a quantity of terminals
to which the access point indicates subchannels 1s not
limited, and therefore ACK responses or BA responses of
multiple terminals are transmitted to the access point in
parallel, and corresponding time frequency resources are

fully used.

Embodiment 24

FIG. 21 15 a schematic flowchart of Embodiment 24 of a
data transmission indication method according to the present
invention. The method mmvolved 1n this embodiment 1s a
process 1 which an access point sends OFDMA physical
layer signaling, and an ACK request frame or a BA request
frame to a terminal, so that the terminal replies with an ACK
response or a BA response on a subchannel corresponding to
the terminal 1n an OFDMA mode. As shown 1n FIG. 21, the
method includes:

S2101: A terminal receives OFDMA physical layer sig-
naling sent by an access point.
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Specifically, the OFDMA physical layer signaling 1s used
for indicating, to the terminal, the corresponding subchannel
on which the ACK response or the BA response 1s sent to the
access point and that 1s allocated for the terminal.

52102: The terminal determines a subchannel corre-
sponding to the terminal according to the OFDMA physical
layer signaling.

It should be noted that, for the OFDMA physical layer
signaling 1 this embodiment of the present invention,
reference may be made to the description 1n Embodiment 14
to FEmbodiment 16, and details are not described herein
again in this embodiment of the present invention.

S52103: The terminal receives, on the corresponding sub-
channel, OFDMA+MU-MIMO data information sent by the
access point.

Optionally, the OFDMA+MU-MIMO data information
may carry the OFDMA physical layer signaling, or may not
carry the OFDMA physical layer signaling.

S52104: The access point sends an ACK request frame or
a BA request frame to the terminal, where the ACK request
frame or the BA request frame includes a dedicated infor-
mation bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point 1n the OFDMA mode.

Specifically, that 1s, the access point requests, by using an
ACK request frame or a BA request frame, the terminal to
reply to the access point with an ACK response or a BA
response after the terminal obtains corresponding MU-
MIMO data information, so as to learn whether the follow-
ing OFDMA+MU-MIMO data information 1s transmitted
successiully.

Optionally, the ACK request frame or the BA request
frame may carry the OFDMA physical layer signaling, or
may not carry the OFDMA physical layer signaling. More-
over, optionally, when the foregoing OFDMA+MU-MIMO
data information carries the OFDMA physical layer signal-
ing, the ACK request frame or the BA request frame may not
carry the OFDMA physical layer signaling; or when the
toregoing OFDMA+MU-MIMO data information does not
carry the OFDMA physical layer signaling, the ACK request
frame or the BA request frame may carry the OFDMA
physical layer signaling.

S2105: The terminal sends an ACK response or a BA
response to the access point on the corresponding subchan-
nel 1n an OFDMA mode.

Specifically, after determining, according to the OFDMA
physical layer signaling, the subchannel on which the ACK
response or BA response 1s sent to the access point, the
terminal determines according to the dedicated information
bit in the ACK request frame or the BA request frame to send
the ACK response or BA response to the access point on the
corresponding subchannel 1 the OFDMA+MU-MIMO
mode. That 1s, all terminals may send ACK responses or BA
responses to the access point on respective corresponding,
subchannels at the same time, that 1s, ACK responses or BA
responses ol multiple terminals may be transmitted 1n par-
allel, and then corresponding time frequency resources can
be fully used.

In the data transmission indication method provided in
this embodiment of the present invention, a terminal
receives OFDMA physical layer signaling sent by an access
point, and determines, according to the OFDMA physical
layer signaling, a subchannel on which an ACK response or
a BA response 1s sent to the access point, so that terminals
may send ACK responses or BA responses to the access
point on corresponding subchannels at the same time, that 1s,
a manner 1n which the access point allocates a subchannel
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for each terminal according to OFDMA physical layer
signaling enables the access point to perform an indication
for more terminals when sending ACK responses or BA
responses to the access point, that 1s, a quantity of terminals
to which the access point indicates subchannels 1s not
limited, and therefore ACK responses or BA responses of
multiple terminals are transmitted to the access point in
parallel, and corresponding time frequency resources are

tully used.

Embodiment 25

FIG. 22 1s a schematic flowchart of Embodiment 25 of a
data transmission indication method according to the present
invention. The method of this embodiment 1nvolves a pro-
cess of transmission of uplink OFDMA data information
initiated by a terminal. The method specifically includes the

following steps:

S2201: A terminal sends an uplink transmission frame to
an access point.

Specifically, the method involved 1n this embodiment 1s
the foregoing process of transmission of uplink OFDMA
data information initiated by a STA, and the uplink trans-
mission frame carries an OFDMA data transmission request.

The terminal may transmit an uplink transmission frame
in an OFDM mode, where the uplink transmission frame
may be specifically of any type. The terminal may add an
OFDMA data transmission request to the uplink transmis-
sion frame, where the OFDMA data transmission request 1s
used for requesting the access point to complete subsequent
data transmission 1n an OFDMA mode.

After receiving the uplink transmission frame of the
terminal, the access point decides according to the OFDMA
data transmission request of the terminal or a current net-
work situation whether to switch the terminal to the
OFDMA mode to perform transmission, for example,
whether there 1s a requirement from another terminal at the
access point. If the access point determines that the terminal
needs to be switched to the OFDMA mode, the access point
uses the OFDMA mode 1n subsequent data transmission; or
iI a determining result of the access point 1s that the terminal
1s not switched to the OFDMA mode, the access point
continues to perform data transmission in the OFDM mode.

S52202: The terminal receives OFDMA physical layer
signaling sent by the access point.

Specifically, when the access point determines according
to the OFDMA data transmission request or the current
network situation that the terminal needs to be switched to
the OFDMA mode, and performs data transmission in the
OFDMA mode, the access point sends the OFDMA physical
layer signaling to the terminal, where the OFDMA physical
layer signaling 1s used for instructing terminals to send the
uplink OFDMA data information on respective correspond-
ing subchannels.

It should be noted that, the OFDMA physical layer
signaling may be carried in the OFDM preamble in the
foregoing embodiment, or may be carried in the NDPA
frame, or the NDPA frame and the OFDM preamble may
cooperate with each other to carry the OFDMA physical
layer signaling. For a specific process, reference may be
made to the foregoing embodiment, and details are not
described herein again.

Optionally, after S2202, the access point may further send
downlink OFDMA data information of the terminals on the
respective subchannels corresponding to the foregoing ter-
minals. For a downlink OFDMA data transmission process,
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reference may be made to the foregoing embodiment, and
details are not described herein again.

52203: The terminal determines a subchannel corre-
sponding to the terminal according to the OFDMA physical
layer signaling.

Specifically, the terminal learns, by using the subchannel
indicated by the OFDMA physical layer signaling, the
subchannel on which the terminal sends the uplink OFDMA
data information to the access point, that is, signaling
indication occurring when the access point additionally
instructs the terminal to transmit the uplink OFDMA data
information 1s avoided, and system efliciency 1s improved.

52204: The terminal sends uplink OFDMA data informa-
tion to the access point on the corresponding subchannel 1n
an OFDMA mode.

After determining, according to the OFDMA physical
layer signaling, a subchannel on which the uplink OFDMA
data imnformation 1s sent to the access point, the terminal
sends the uplink OFDMA data information to the access
point on the sub channel.

Optionally, 11 after S2202, the access point further sends
downlink OFDMA data information to the terminal, after the
terminal recerves, on a corresponding subchannel, the down-
link OFDMA data information sent by the access point and
waits for a fixed time length, the terminal sends the uplink
OFDMA data information associated with the terminal on
the subchannel.

In the data transmission indication method provided in
this embodiment of the present invention, a terminal sends
an uplink transmission frame to an access point, so that the
access point indicates, for each terminal by using OFDMA
physical layer signaling, a subchannel on which uplink
OFDMA data information 1s sent, and therefore each termi-
nal may send data to the access point on the corresponding,
subchannel. That 1s, a subchannel is allocated for a terminal
in a manner 1n which the access point sends the OFDMA
physical layer signaling, so that the access point may per-
form an indication for more terminals when the uplink
OFDMA data information 1s sent to the access point, sig-
naling indication occurring when the access point addition-
ally instructs the terminal to transmit the uplink OFDMA
data information 1s avoided, and system efliciency 1s
improved.

Further, the method i1nvolved in this embodiment 1s
directed to a process 1 which in the foregoing scenario
shown 1n FIG. 22 that a terminal sends uplink OFDMA data
information to an access point, aiter sending the uplink
OFDMA data information to the access point, the terminal
receives an ACK response or a BA response that 1s sent by
the access point on a corresponding subchannel. Further,
after S2204, the method further includes:

S52205: The terminal receives, on the corresponding sub-
channel, the ACK response or the BA response correspond-
ing to the uplink OFDMA data immformation and sent by the
access point.

Specifically, the terminal sends the uplink OFDMA data
information to the access point on the subchannel corre-
sponding to the terminal, where the uplink OFDMA data
information carries an OFDMA ACK request or an OFDMA
BA request, and the OFDMA ACK request or the OFDMA
BA request 1s used for imstructing the access point to send an
ACK response or a BA response to the terminal in the
OFDMA mode, that 1s, making the access point feed back a
transmission situation of the uplink OFDMA data informa-
tion to the terminal.

The access point 1s a subject sending the OFDMA physi-
cal layer signaling, and therefore, the access point may

10

15

20

25

30

35

40

45

50

55

60

65

64

directly send the ACK response or the BA response of the
uplink OFDMA data information associated with the termi-
nal on the corresponding subchannel to the terminal, so that
terminal learns whether the uplink OFDMA data 1s trans-
mitted successiully.

In the data transmission indication method provided in
this embodiment of the present invention, an ACK request or
a BA request 1s carried in uplink OFDMA data information
sent by a terminal to an access point, so that the access point
can send an ACK response or a BA response corresponding
to the uplink OFDMA data information to the terminal on a
corresponding subchannel. That 1s, a manner 1n which the
access point allocates a subchannel for each terminal accord-
ing to OFDMA physical layer signaling enables the access
point to perform an indication for more terminals when
sending uplink OFDMA data to the access point, that 1s, a
quantity of terminals to which the access point indicates
subchannels 1s not limited, and therefore the terminal can

learn according to the ACK response or the BA response sent
by the access point, whether the uplink OFDMA data 1s
transmitted successiully.

Embodiment 26

FIG. 23 15 a schematic flowchart of Embodiment 26 of a
data transmission indication method according to the present
invention. The method of this embodiment involves a pro-
cess of transmission of uplink OFDMA data information
mitiated by an access point. The method specifically
includes the following steps:

S2301: A terminal receives OFDMA physical layer sig-
naling sent by an access point.

Specifically, the OFDMA physical layer signaling may be
carried 1n the OFDM preamble 1n the foregoing embodi-
ment, or may be carried in the NDPA frame, or the NDPA
frame and the OFDM preamble may cooperate with each
other to carry the OFDMA physical layer signaling. For a
specific process, reference may be made to the foregoing
embodiment, and details are not described herein again.

The OFDMA physical layer signaling 1s specifically used
for indicating, to the terminal, the subchannel that corre-
sponds to the terminal, on which uplink OFDMA data
information 1s sent to the access point and that 1s allocated
for the terminal. Optionally, 1n all embodiments of the
present invention, the OFDMA physical layer signaling may
include an information bit, used for indicating, to the ter-
minal, whether the allocation of the subchannel 1s used for
an uplink, or only used for a downlink, or used for both an
uplink and a downlink. In this embodiment, the information
bit in the OFDMA physical layer signaling indicates, to the
terminal, that the subchannel 1s a subchannel used for uplink
transmission. In a case 1n which the access point obtains a
channel use right, the terminal 1s instructed by using the
delivered OFDMA physical layer signaling to send the
uplink OFDMA data information to the access point on the
corresponding subchannel.

52302: The terminal determines a subchannel corre-
sponding to the terminal according to the OFDMA physical
layer signaling.

Specifically, the terminal learns, by using the subchannel
indicated by the OFDMA physical layer signaling, the
subchannel on which the terminal sends the uplink OFDMA
data information to the access point, that is, signaling
indication occurring when the access point additionally
instructs the terminal to transmit the uplink OFDMA data
information 1s avoided, and system efliciency 1s improved.
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S52303: The terminal sends uplink OFDMA data informa-
tion to the access point on the corresponding subchannel in
an OFDMA mode.

Specifically, after determining, according to the OFDMA
physical layer signaling, a subchannel on which the uplink
OFDMA data information 1s sent to the access point, the
terminal sends the uplink OFDMA data information to the
access point on the subchannel.

In the data transmission indication method provided in
this embodiment of the present invention, an access point
indicates, for a terminal by using OFDMA physical layer
signaling, a subchannel on which uplink OFDMA data 1s
sent, so that each terminals may send data to the access point
on a corresponding subchannels. That 1s, a subchannel 1s
allocated for each terminal 1n a manner 1n which the access
point sends the OFDMA physical layer signaling, so that the
access poimnt may perform an indication for more terminals
when sending uplink OFDMA data to the access point, that
1s, a quantity of terminals to which the access point indicates
subchannels 1s not limited.

Persons of ordinary skill in the art should understand that,
all or part of the steps of the foregoing method embodiments
may be implemented by a program instructing relevant
hardware. The foregoing program may be stored in a com-
puter readable storage medium. When the program 1s run,
the foregoing steps included 1n the method embodiments are
performed. The foregoing storage medium may be any
medium capable of storing program code, such as a read-
only memory (ROM), a random access memory (RAM), a
magnetic disk, or an optical disc.

An access point embodiment 1 of the present invention
provides an access point, where the access point includes: a
sending module 10, configured to send OFDMA physical
layer signaling to a terminal, where the OFDMA physical
layer signaling 1s used for indicating, to the terminal, a
subchannel allocated for the terminal, so that the terminal
determines the subchannel corresponding to the terminal
according to the OFDMA physical layer signaling, where
the OFDMA physical layer signaling includes an i1dentifier
of the terminal and subchannel information corresponding to
the 1dentifier of the terminal.

The access point provided in this embodiment of the
present invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and techmnical
cllects are similar, and details are not described herein again.

Optionally, the identifier of the terminal 1s an 1dentifier of
one or more terminal groups, and each terminal group
includes at least one terminal; and the subchannel informa-
tion 1ncludes an uplink subchannel or a downlink subchan-
nel or an uplink and downlink bidirectional subchannel, and
then the OFDMA physical layer signaling being used for
indicating, to the terminal, a subchannel allocated for the
terminal includes: the OFDMA physical layver signaling
being used for indicating to each terminal group that the
allocated subchannel 1s an uplink subchannel or a downlink
subchannel or an uplink and downlink bidirectional sub-
channel, where terminal groups and subchannels are 1n a
one-to-one correspondence; and then the sending module 10
1s Turther configured to: before the OFDMA physical layer
signaling 1s sent to the terminal, send a mapping relationship
between an 1dentifier of the terminal group and an address of
the terminal to the terminal, so that the terminal learns a
terminal group 1n which the terminal i1s located.

Optionally, the identifier of the terminal 1s an 1dentifier of
one terminal group, and the terminal group includes at least
two terminals; and then the OFDMA physical layer signal-
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ing 1s used for indicating to each terminal in the terminal
group that the allocated subchannel 1s an uplink subchannel
or a downlink subchannel or an uplink and downlink bidi-
rectional subchannel, where each terminal in the terminal
group and the subchannel are 1n a one-to-one correspon-
dence.

The access point provided in this embodiment of the
present invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Optionally, the sending module 10 1s specifically config-
ured to send an OFDM preamble to the terminal, where the
OFDM preamble carries the OFDMA physical layer signal-
ng.

Optionally, the sending module 10 1s further configured to
send a NDPA frame to the terminal, where the NDPA frame
carries the foregoing OFDMA physical layer signaling.

Optionally, the sending module 10 1s further configured to
send an NDPA frame and an OFDM preamble to the
terminal, where the NDPA frame carries an identifier of the
terminal 1n the foregoing OFDMA physical layer signaling,
and the OFDM preamble carries subchannel information
corresponding to the identifier of the terminal and being 1n
the foregoing OFDMA physical layer signaling.

Optionally, the sending module 10 1s further configured to
send an NDPA frame and an OFDM preamble to the
terminal, where the NDPA {rame carries subchannel infor-
mation corresponding to an identifier of the terminal and
being 1n the foregoing OFDMA physical layer signaling, and
the OFDM preamble carries the identifier of the terminal in
the foregoing OFDMA physical layer signaling.

The access point provided in this embodiment of the
present invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

FIG. 24 1s a schematic structural diagram of Embodiment
2 of an access poimnt according to the present invention.
Further, on the basis of the foregoing apparatus embodiment
1, the OFDMA physical layer signaling 1s specifically used
for indicating, to the terminal, a subchannel that 1s allocated
to the terminal for receiving downlink OFDMA data infor-
mation, and then the sending module 10 1s further configured
to: after the OFDMA physical layer signaling 1s sent to the
terminal, send downlink OFDMA data information on the
subchannel corresponding to the terminal 1n an OFDMA
mode, where the downlink OFDMA data information
includes an OFDMA preamble and OFDMA data, and the
OFDMA preamble includes a switching field and UHT-SIG-
B.

Further, the OFDMA physical layer signaling or the
downlink OFDMA data information carries an OFDMA
ACK request or an OFDMA BA request, and the OFDMA
ACK request or the OFDMA BA request 1s used for instruct-
ing the terminal to send an ACK response or a BA response
to the access point in the OFDMA mode; and then the
OFDMA physical layer signaling 1s further used for indi-
cating the subchannel that corresponds to the terminal, on
which the ACK response or the BA response 1s sent to the
access point and that 1s allocated for the terminal.

Then, on the basis of the foregoing apparatus embodiment
1, referring to FIG. 24, the access point further includes a
receiving module 11, configured to: after the sending mod-
ule 10 sends the downlink OFDMA data information on the
subchannel corresponding to the terminal in the OFDMA
mode, receive the ACK response or the BA response that 1s
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sent by the terminal on the subchannel corresponding to the
terminal in the OFDMA mode.

The access point provided in this embodiment of the
present invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and techmical
cllects are similar, and details are not described herein again.

Referring to FIG. 24 continuously, on the basis of the
embodiment shown 1n FIG. 24, the OFDMA physical layer
signaling 1s used for indicating the subchannel that corre-
sponds to the terminal, on which the ACK response or the
BA response 1s sent to the access point and that 1s allocated
for the terminal; and then the sending module 10 is further
configured to: after the downlink OFDMA data information
1s sent on the subchannel corresponding to the terminal, send
an ACK request frame or a BA request frame to the terminal;
and the receiving module 11 1s further configured to recerve
the ACK response or the BA response that 1s sent by the
terminal on the corresponding subchannel 1n the OFDMA
mode.

The access point provided in this embodiment of the
present mnvention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Referring to FIG. 24 continuously, on the basis of the
embodiment shown in FIG. 24, the OFDMA physical layer
signaling carries an OFDMA ACK request or an OFDMA
BA request, and the OFDMA ACK request or the OFDMA
BA request i1s used for mnstructing the terminal to send an
ACK response or a BA response to the access point 1 an
OFDMA mode; then the OFDMA physical layer signaling 1s
specifically used for indicating, to the terminal, the subchan-
nel that corresponds to the terminal, on which the ACK
response or the BA response 1s sent to the access point and
that 1s allocated for the terminal; and then the sending
module 10 1s specifically configured to send MU-MIMO
data information to the terminal 1n a MU-MIMO mode,
where the MU-MIMO data information carries the OFDMA
physical layer signaling; and the receiving module 11 1s
turther configured to: after the sending module 10 sends the
OFDMA physical layer signaling to the terminal, receive the
ACK response or the BA response that 1s sent by the
terminal on the corresponding subchannel in the OFDMA
mode.

The access point provided in this embodiment of the
present invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and techmnical
cllects are similar, and details are not described herein again.

Referring to FIG. 24 continuously, on the basis of the
embodiment shown 1n FIG. 24, the OFDMA physical layer
signaling 1s specifically used for indicating, to the terminal,
the subchannel that corresponds to the terminal, on which
the ACK response or the BA response 1s sent to the access
point and that 1s allocated for the terminal; and then the
sending module 10 1s specifically conﬁgured to send MU-
MIMO data information to the terminal in a MU-MIMO
mode, where the MU-MIMO data information carries
OFDMA physical layer signaling; and send an ACK request
frame or a BA request frame to the terminal, where the ACK
request frame or the BA request frame 1ncludes a dedicated
information bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point in the OFDMA mode; and the
receiving module 11 1s further configured to: after the
sending module 10 sends the OFDMA physical layer sig-
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naling to the terminal, receive the ACK response or the BA
response that 1s sent by the terminal on the subchannel
corresponding to the terminal 1n the OFDMA mode.

The access point provided in this embodiment of the
present invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Referring to FIG. 24 continuously, on the basis of the
embodiment shown 1n FIG. 24, the OFDMA physical layer
signaling 1s specifically used for indicating, to the terminal,
the subchannel that corresponds to the terminal, on WhJCh
the ACK response or the BA response 1s sent to the access
point and that 1s allocated for the terminal; and then the
sending module 10 1s specifically Conﬁgured to send MU-
MIMO data information to the terminal 1n a MU-MIMO
mode; and send an ACK request frame or a BA request
frame to the terminal, where the ACK request frame or the
BA request frame 1ncludes a dedicated information bit, and
the dedicated information bit 1s used for instructing the
terminal to send the ACK response or the BA response to the
access point 1 the OFDMA mode; and the ACK request
frame or the BA request frame carries the OFDMA physical
layer signaling; and the recerving module 11 1s further
configured to: after the sending module 10 sends the
OFDMA physical layer signaling to the terminal, receive the
ACK response or the BA response that 1s sent by the
terminal on the corresponding subchannel in the OFDMA
mode.

The access point provided in this embodiment of the
present invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Referring to FIG. 24 continuously, on the basis of the

embodiment shown 1n FIG. 24, the OFDMA physical layer
signaling carries an OFDMA ACK request or an OFDMA
BA request, and the OFDMA ACK request or the OFDMA
BA request i1s used for mnstructing the terminal to send an
ACK response or a BA response to the access point 1n an
OFDMA mode; then the OFDMA physical layer signaling 1s
specifically used for indicating, to the terminal, the subchan-
nel that corresponds to the terminal, on which the ACK
response or the BA response 1s sent to the access point and
that 1s allocated for the terminal; and then the sending
module 10 1s further configured to: after the OFDMA
physical layer signaling 1s sent to the terminal, send
OFDMA+MU-MIMO data information to the terminal on
the subchannel corresponding to the terminal 1n an
OFDMA+MU-MIMO mode; and the receiving module 11 1s
turther configured to receive the ACK response or the BA
response that 1s sent by the terminal on the corresponding
sub channel in the OFDMA mode.

The access point provided in this embodiment of the
present invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Referring to FIG. 24 continuously, on the basis of the
embodiment shown 1n FIG. 24, the OFDMA physical layer
signaling 1s specifically used for indicating, to the terminal,
the subchannel that corresponds to the terminal, on which
the ACK response or the BA response 1s sent to the access
point and that i1s allocated for the terminal; and then the
sending module 10 1s further conﬁgured to: after the
OFDMA physical layer signaling i1s sent to the terminal,
send OFDMA+MU-MIMO data information to the terminal
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on the subchannel corresponding to the terminal in an
OFDMA+MU-MIMO mode; and send an ACK request

frame or a BA request frame to the terminal, where the ACK
request frame or the BA request frame includes a dedicated
information bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point in the OFDMA mode; and the
receiving module 11 1s further configured to receive the
ACK response or the BA response that 1s sent by the

terminal on the corresponding subchannel 1n the OFDMA
mode.

The access point provided in this embodiment of the
present mnvention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Referring to FIG. 24 continuously, on the basis of the
embodiment shown 1n FIG. 24, the OFDMA physical layer

signaling 1s specifically used for indicating, to the terminal,
the subchannel that corresponds to the terminal, on which
uplink OFDMA data imnformation 1s sent to the access point
and that 1s allocated for the terminal; and then the receiving
module 11 1s further configured to: before the sending
module 10 sends the OFDMA physical layer signaling to the
terminal, receive an uplink transmission frame sent by the
terminal; and after the sending module 10 sends the
OFDMA physical layer signaling to the terminal, receive the
uplink OFDMA data information that 1s sent by the terminal
on the corresponding subchannel 1n an OFDMA mode.

Further, the uplink OFDMA data information carries an
OFDMA ACK request or an OFDMA BA request, and the
OFDMA ACK request or the OFDMA BA request 1s Turther
used for instructing the access point to send an ACK
response or a BA response to the terminal in the OFDMA
mode; and then the sending module 10 1s further configured
to: after the receiving module 11 receives the uplink
OFDMA data information that 1s sent by the terminal on the
corresponding subchannel, send the ACK response or the
BA response corresponding to the uplink OFDMA data
information on the subchannel corresponding to the terminal
in the OFDMA mode.

The access point provided in this embodiment of the
present invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and techmnical
cllects are similar, and details are not described herein again.

Referring to FIG. 24 continuously, on the basis of the
embodiment shown 1n FIG. 24, the OFDMA physical layer
signaling 1s specifically used for indicating, to the terminal,
the subchannel that corresponds to the terminal, on which
uplink OFDMA data imnformation 1s sent to the access point
and that 1s allocated for the terminal; and then the receiving
module 11 1s further configured to: after the sending module
10 sends the OFDMA physical layer signaling to the termi-
nal, receive the uplink OFDMA data information that 1s sent
by the terminal on the corresponding subchannel in an
OFDMA mode.

The access point provided in this embodiment of the
present mnvention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and techmical
cllects are similar, and details are not described herein again.

FIG. 235 1s a schematic structural diagram of Embodiment
1 of a terminal according to the present invention. As shown
in FIG. 25, the terminal includes a receiving module 20 and
a determining module 21.
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The receiving module 20 1s configured to receive
OFDMA physical layer signaling sent by an access point,
where the OFDMA physical layer signaling i1s used for
indicating, to the terminal, a subchannel allocated by the
access point for the terminal, where the OFDMA physical
layer signaling includes an identifier of the terminal and
subchannel information corresponding to the identifier of the
terminal.

The determining module 21 1s configured to determine the
subchannel corresponding to the terminal according to the
OFDMA physical layer signaling.

The terminal provided 1n this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
ellects are similar, and details are not described herein again.

Optionally, the 1dentifier of the terminal 1s an 1dentifier of
one or more terminal groups, and each terminal group
includes at least one terminal; and the subchannel informa-
tion 1ncludes an uplink subchannel or a downlink subchan-
nel or an uplink and downlink bidirectional subchannel, and
then the OFDMA physical layer signaling being used for
indicating, to the terminal, a subchannel allocated for the
terminal 1ncludes: the OFDMA physical layer signaling
being used for indicating to each terminal group that the
allocated subchannel 1s an uplink subchannel or a downlink
subchannel or an uplink and downlink bidirectional sub-
channel, where terminal groups and subchannels are 1n a
one-to-one correspondence; and then the receiving module
20 1s further configured to: before the OFDMA physical
layer signaling sent by the access point 1s received, receive
a mapping relationship between an 1dentifier of the terminal
group and an address of the terminal, where the mapping
relationship 1s sent by the access point; and then the deter-
mining module 21 1s specifically configured to determine
according to the mapping relationship that the terminal 1s
located 1n the terminal group, and then determine that a
subchannel corresponding to the terminal group 1s the sub-
channel corresponding to the terminal.

Optionally, the identifier of the terminal 1s an 1dentifier of
one terminal group, and the terminal group includes at least
two terminals; and then the OFDMA physical layer signal-
ing being used for indicating, to the terminal, a subchannel
allocated for the terminal includes: the OFDMA physical
layer signaling being used for indicating to each terminal 1n
the terminal group that the allocated subchannel 1s an uplink
subchannel or a downlink subchannel or an uplink and
downlink bidirectional subchannel, where terminals 1n the
terminal group and subchannels are 1n a one-to-one corre-
spondence.

The terminal provided 1n this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

On the basis of the embodiment shown 1n FIG. 25, further,
the recerving module 20 1s specifically configured to receive
an OFDM preamble sent by the access point, where the
OFDM preamble carries OFDMA physical layer signaling.

Optionally, the receiving module 20 1s further configured
to recerve a NDPA frame sent by the access point, where the
NDPA frame carries OFDMA physical layer signaling.

Optionally, the receiving module 20 1s further configured
to recerve an NDPA frame and an OFDM preamble that are
sent by the access point, where the NDPA frame carries the
identifier of the terminal in the OFDMA physical layer
signaling, and the OFDM preamble carries the subchannel
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information corresponding to the identifier of the terminal
and being 1n the OFDMA physical layer signaling.

Optionally, the receiving module 20 1s further configured
to recerve an NDPA frame and an OFDM preamble that are
sent by the access point, where the NDPA frame carries
subchannel information corresponding to an 1dentifier of the
terminal and being in the foregoing OFDMA physical layer
signaling, and the OFDM preamble carries the 1dentifier of
the terminal in the foregoing OFDMA physical layer sig-
naling.

The terminal provided 1n this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

FIG. 26 1s a schematic structural diagram of Embodiment
2 of a terminal according to the present invention. On the
basis of the embodiment shown in FIG. 25, further, the
OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, a subchannel that 1s allocated by
the access point to the terminal for receiving downlink
OFDMA data, and then the receiving module 20 is further
configured to: after the determining module 21 determines
the subchannel corresponding to the terminal according to
the OFDMA physical layer signaling, receive, on the sub-
channel corresponding to the terminal, downlink OFDMA

data information sent by the access point, where the down-
link OFDMA data information includes an OFDMA pre-

amble and OFDMA data, and the OFDMA preamble
includes a switching field and UHT-SIG-B.

Then, on the basis of the embodiment shown 1n FIG. 25,
turther, the recerving module 20 includes: a receiving unit
201, configured to receive a destination terminal address
corresponding to the OFDMA data and sent by the access
point; and a determining unit 202, configured to determine
whether the terminal matches the destination terminal
address; and 11 yes, instruct the receiving unit 201 to receive,
on the subchannel corresponding to the terminal, the down-
link OFDMA data information sent by the access point.

The terminal provided in this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

FI1G. 27 1s a schematic structural diagram of Embodiment
3 of a terminal according to the present invention. The
foregoing OFDMA physical layer signaling or the foregoing
downlink OFDMA data information carries an OFDMA
ACK request or an OFDMA BA request, and the OFDMA
ACK request or the OFDMA BA request 1s used for mstruct-
ing the terminal to send an ACK response or a BA response
to the access pomt in an OFDMA mode; and then the
toregoing OFDMA physical layer signaling 1s further used
for indicating the subchannel that corresponds to the termi-
nal, on which the ACK response or the BA response 1s sent
to the access point and that i1s allocated for the terminal.
Then, on the basis of the embodiment shown 1n FIG. 26,
turther, the foregoing terminal further includes: a sending
module 22, configured to: after the receiving module 20
receives, on the subchannel corresponding to the terminal,
the downlink OFDMA data information sent by the access
point, send the ACK response or the BA response to the
access point on the subchannel corresponding to the terminal
in the OFDMA mode.

The terminal provided 1n this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
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methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Referring to FI1G. 27 continuously, the foregoing OFDMA
physical layer signaling i1s further used for indicating the
subchannel that corresponds to the terminal, on which the
ACK response or the BA response 1s sent to the access point
and that 1s allocated for the terminal; and then the receiving
module 20 1s further configured to: after the downlink
OFDMA data mnformation sent by the access point 1s
received on the subchannel corresponding to the terminal,
receive an ACK request frame or a BA request frame sent by
the access point, where the ACK request frame or the BA
request frame includes a dedicated information bit, and the
dedicated information bit 1s used for instructing the terminal
to send the ACK response or the BA response to the access
point 1n the OFDMA mode; and the sending module 22 1s
further configured to send the ACK response or the BA
response to the access point on the subchannel correspond-
ing to the terminal 1n the OFDMA mode.

The terminal provided in this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Referring to FIG. 27 continuously, the OFDMA physical
layer signaling carries an OFDMA ACK request or an
OFDMA BA request, and the OFDMA ACK request or the
OFDMA BA request 1s used for istructing the terminal to
send an ACK response or a BA response to the access point
in an OFDMA mode; then the OFDMA physical layer
signaling 1s specifically used for indicating, to the terminal,
the subchannel that corresponds to the terminal, on which
the ACK response or the BA response 1s sent to the access
point and that 1s allocated for the terminal; and then the
receiving module 20 1s specifically configured to receive
MU-MIMO data information sent by the access point; and
the sending module 22 i1s further configured to: after the
determining module 21 determines the subchannel corre-
sponding to the terminal according to the OFDMA physical
layer signaling, send the ACK response or the BA response

to the access point on the subchannel corresponding to the
terminal in the OFDMA mode.

The terminal provided 1n this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Referring to FIG. 27 continuously, the OFDMA physical
layer signaling 1s specifically used for indicating, to the
terminal, the subchannel that corresponds to the terminal, on
which the ACK response or the BA response 1s sent to the
access point and that 1s allocated for the terminal; and then
the recerving module 20 1s specifically configured to receive
MU-MIMO data information sent by the access point, where
the MU-MIMO data information carries the foregoing
OFDMA physical layer signaling; and receive an ACK
request frame or a BA request frame sent by the access point,
where the ACK request frame or the BA request frame
includes a dedicated information bit, and the dedicated
information bit 1s used for instructing the terminal to send
the ACK response or the BA response to the access point in
the OFDMA mode; and the sending module 22 1s further
configured to: after the determining module 21 determines
the subchannel corresponding to the terminal according to

the OFDMA physical layer signaling, send the ACK
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response or the BA response to the access point on the
subchannel corresponding to the terminal in the OFDMA
mode.

The terminal provided in this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Referring to FIG. 27 continuously, the OFDMA physical
layer signaling 1s specifically used for indicating, to the
terminal, the subchannel that corresponds to the terminal, on
which the ACK response or the BA response 1s sent to the
access point and that 1s allocated for the terminal; and then
the recerving module 20 1s specifically configured to receive
MU-MIMO data information sent by the access point, and
receive an ACK request frame or a BA request frame sent by
the access point, where the ACK request frame or the BA
request frame includes a dedicated information bit, and the
dedicated information bit 1s used for instructing the terminal
to send the ACK response or the BA response to the access
point in the OFDMA mode; and the ACK request frame or
the BA request frame carries the OFDMA physical layer
signaling; and the sending module 22 1s further configured
to: after the determining module 21 determines the subchan-
nel corresponding to the terminal according to the OFDMA
physical layer signaling, send the ACK response or the BA
response to the access point on the subchannel correspond-
ing to the terminal 1n the OFDMA mode.

The terminal provided in this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and techmnical
cllects are similar, and details are not described herein again.

Referring to FIG. 27 continuously, the OFDMA physical
layer signaling carries an OFDMA ACK request or an
OFDMA BA request, and the OFDMA ACK request or the
OFDMA BA request 1s used for istructing the terminal to
send an ACK response or a BA response to the access point
in an OFDMA mode; then the OFDMA physical layer
signaling 1s specifically used for indicating, to the terminal,
the subchannel that corresponds to the terminal, on which
the ACK response or the BA response 1s sent to the access
point and that 1s allocated for the terminal; and then the
receiving module 20 1s further configured to: after the
determining module 21 determines the subchannel corre-
sponding to the terminal according to the OFDMA physical
layer signaling, receive, on the subchannel corresponding to
the terminal, OFDMA+MU-MIMO data information sent by
the access point; and the sending module 22 i1s further
configured to send the ACK response or the BA response to
the access point on the subchannel corresponding to the
terminal in the OFDMA mode.

The terminal provided 1n this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Referring to FIG. 27 continuously, the OFDMA physical
layer signaling 1s specifically used for indicating, to the
terminal, the subchannel that corresponds to the terminal, on
which the ACK response or the BA response 1s sent to the
access point and that 1s allocated for the terminal; and then
the receiving module 20 1s further configured to: after the
determining module 21 determines the subchannel corre-
sponding to the terminal according to the OFDMA physical
layer signaling, receive, on the subchannel corresponding to
the terminal, OFDMA+MU-MIMO data information sent by
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the access point; and receive an ACK request frame or a BA
request frame sent by the access point, where the ACK
request frame or the BA request frame 1ncludes a dedicated
information bit, and the dedicated information bit 1s used for
instructing the terminal to send the ACK response or the BA
response to the access point 1n the OFDMA mode; and the
sending module 22 1s further configured to send the ACK
response or the BA response to the access point on the
subchannel corresponding to the terminal in the OFDMA
mode.

The terminal provided 1n this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Referring to FIG. 27 continuously, the OFDMA physical
layer signaling 1s specifically used for indicating, to the
terminal, a subchannel on which uplink OFDMA data infor-
mation 1s sent to the access point and that 1s allocated for the
terminal; and then the sending module 22 1s further config-
ured to: before the receiving module 20 receives the
OFDMA physical layer signaling sent by the access point,
send an uplink transmission frame to the access point; and
further configured to: after the determining module 21
determines the subchannel corresponding to the terminal
according to the OFDMA physical layer signaling, send the
uplink OFDMA data information to the access point on the
subchannel corresponding to the terminal in the OFDMA
mode.

Further, the uplink OFDMA data information carries an
OFDMA ACK request or an OFDMA BA request, and the
OFDMA ACK request or the OFDMA BA request 1s Turther
used for mstructing the access point to send an ACK
response or a BA response to the terminal in the OFDMA
mode; and then the receiving module 20 1s further config-
ured to: after the sending module 22 sends the uplink
OFDMA data information to the access point, receive, on the
subchannel corresponding to the terminal, the ACK response
or the BA response corresponding to the uplink OFDMA
data mnformation and sent by the access point.

The terminal provided in this embodiment of the present
invention may perform the techmical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Referring to FIG. 27 continuously, the OFDMA physical
layer signaling 1s specifically used for indicating, to the
terminal, a subchannel corresponding to the terminal on
which uplink OFDMA data information 1s sent to the access
point and that i1s allocated for the terminal; and then the
sending module 22 i1s further configured to: after the deter-
mining module 21 determines the subchannel corresponding
to the terminal according to the OFDMA physical layer
signaling, send the uplink OFDMA data information to the
access point on the subchannel corresponding to the terminal
in the OFDMA mode.

The terminal provided 1n this embodiment of the present
invention may perform the techmical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

An access point embodiment 3 of the present mvention
provides an access point, where the access point includes: a
transmitter 30, configured to send OFDMA physical layer
signaling to a terminal, where the OFDMA physical layer
signaling 1s used for indicating, to the terminal, a subchannel
allocated for the terminal, so that the terminal determines the
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subchannel corresponding to the terminal according to the
OFDMA physical layer signaling, where the OFDMA physi-
cal layer signaling includes an 1dentifier of the terminal and
subchannel information corresponding to the 1dentifier of the
terminal.

The access point provided in this embodiment of the
present invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Optionally, the identifier of the terminal 1s an 1dentifier of
one or more terminal groups, and each terminal group
includes at least one terminal; and the subchannel informa-
tion includes an uplink subchannel or a downlink subchan-
nel or an uplink and downlink bidirectional subchannel, and
then the OFDMA physical layer signaling being used for
indicating, to the terminal, a subchannel allocated for the
terminal 1ncludes: the OFDMA physical layer signaling
being used for indicating to each terminal group that the
allocated subchannel 1s an uplink subchannel or a downlink
subchannel or an uplink and downlink bidirectional sub-
channel, where terminal groups and subchannels are in a
one-to-one correspondence.

The transmitter 30 may be further configured to: before
the OFDMA physical layer signaling 1s sent to the terminal,
send a mapping relationship between an i1dentifier of the
terminal group and an address of the terminal to the termi-
nal, so that the terminal learns a terminal group in which the
terminal 1s located.

Optionally, the identifier of the terminal 1s an 1dentifier of
one terminal group, and the terminal group includes at least
two terminals; and then the OFDMA physical layer signal-
ing being used for indicating, to the terminal, a subchannel
allocated for the terminal includes: the OFDMA physical
layer signaling being used for indicating to each terminal 1n
the terminal group that the allocated subchannel i1s an uplink
subchannel or a downlink subchannel or an uplink and
downlink bidirectional subchannel, where terminals in the
terminal group and subchannels are 1n a one-to-one corre-
spondence.

The access point provided in this embodiment of the
present invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Further, the transmitter 30 1s specifically configured to
send an OFDM preamble to the terminal, where the OFDM
preamble carries the OFDMA physical layer signaling.

Optionally, the transmitter 30 may be further configured
to send a NDPA {frame to the terminal, where the NDPA
frame carries the OFDMA physical layer signaling.

Optionally, the transmitter 30 may be further configured
to send an NDPA frame and an OFDM preamble to the
terminal, where the NDPA frame carries the 1identifier of the
terminal 1 the OFDMA physical layer signaling, and the
OFDM preamble carries the subchannel information corre-
sponding to the i1dentifier of the terminal and being in the
OFDMA physical layer signaling.

Optionally, the transmitter 30 may be further configured
to send an NDPA frame and an OFDM preamble to the
terminal, where the NDPA {rame carries the subchannel
information corresponding to the identifier of the terminal
and being 1n the OFDMA physical layer signaling, and the
OFDM preamble carries the identifier of the terminal in the
OFDMA physical layer signaling.

The access point provided in this embodiment of the
present mnvention may perform the technical solutions of the

10

15

20

25

30

35

40

45

50

55

60

65

76

embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Further, the OFDMA physical layer signaling 1s specifi-
cally used for indicating, to the terminal, a subchannel that
1s allocated to the terminal for receiving downlink OFDMA
data information, and then the transmitter 30 may be further
configured to: after the OFDMA physical layer signaling 1s
sent to the terminal, send downlink OFDMA data informa-
tion on the subchannel corresponding to the terminal in an
OFDMA mode, where the downlink OFDMA data informa-
tion includes an OFDMA preamble and OFDMA data, and
the OFDMA preamble includes a switching field and UHT-
SIG-B.

Optionally, the manner in which the transmitter 30 sends
downlink OFDMA data information to each terminal on a
subchannel corresponding to the terminal may be imple-
mented by building an inverse discrete Fournier transform
(IDFT) module corresponding to an antenna of the access
point 1n the transmitter 30, that 1s, the access point may first
perform encoding, space stream separation and space-time
encoding on downlink data of multiple terminals 1nto mul-
tiple space-time streams, and reference may be made to FIG.
28. The space-time streams correspond to the antenna of the
access point. Space-time streams of different terminals on a
same antenna are mapped, by using an IDFT module cor-
responding to the antenna, to subchannels or subcarriers
corresponding to the terminals and sent, thereby sending
respective corresponding downlink OFDMA data informa-
tion to the terminals by using different subchannels. If the
access point 1s provided with multiple antennas, there are a
corresponding quantity of IDFT modules (if a quantity of
antennas 1s M, a quantity of IDFT modules 1s also M). These
IDFT modules all work on a same frequency band. There-
tore, for OFDMA 1n which the access point 1s provided with
multiple antennas, diflerent users work on different subchan-
nels; and on a same subchannel, space-time streams of the
access pomnt may be distinguished by means of space
mapping. The space-time streams may further support MU-
MIMO 1mplementation on the subchannel.

Correspondingly, a terminal performs demodulation by
using a discrete Fourier transform (DFT) module to obtain
data of a receiving end, and obtains, according to an 1ndi-
cation of OFDMA physical layer signaling, data on a sub-
channel on which the terminal 1s located. I the data is
multi-antenna space mapping signals, the signals are sepa-
rated by using multiple antennas; or 1f the data 1s single-
antenna signals, the signals do not need to be separated.

The access point provided in this embodiment of the
present mnvention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

FIG. 29 15 a schematic structural diagram of Embodiment
4 of an access point according to the present mnvention. The
access point includes the foregoing transmitter 30, and
further includes a recerver 31.

The foregoing OFDMA physical layer signaling or the
foregoing downlink OFDMA data information carries an
OFDMA ACK request or an OFDMA BA request, and the
OFDMA ACK request or the OFDMA BA request 1s used for
instructing the terminal to send an ACK response or a BA
response to the access point 1n the OFDMA mode; then the
foregoing OFDMA physical layer signaling is further used
for indicating the subchannel that corresponds to the termi-
nal, on which the ACK response or the BA response 1s sent
to the access point and that 1s allocated for the terminal; and
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then the recetver 31 1s configured to: after the transmitter 30
sends the downlink OFDMA data information on the sub-
channel corresponding to the terminal 1n the OFDMA mode,
receive the ACK response or the BA response that 1s sent by
the terminal on the subchannel corresponding to the terminal
in the OFDMA mode.

The access point provided in this embodiment of the
present invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and techmnical
cllects are similar, and details are not described herein again.

Optionally, the OFDMA physical layer signaling 1s used
for indicating the subchannel that corresponds to the termi-
nal, on which the ACK response or the BA response 1s sent
to the access point and that 1s allocated for the terminal; and
then the transmitter 30 may be further configured to: after
the downlink OFDMA data information 1s sent on the
subchannel corresponding to the terminal, send an ACK
request frame or a BA request frame to the terminal, where
the ACK request frame or the BA request frame 1ncludes a
dedicated information bit, and the dedicated information bit
1s used for instructing the terminal to send the ACK response
or the BA response to the access point 1n the OFDMA mode;
and the recetver 31 may be further configured to receive the
ACK response or the BA response that 1s sent by the
terminal on the corresponding subchannel in the OFDMA
mode.

Optionally, the OFDMA physical layer signaling carries
an OFDMA ACK request or an OFDMA BA request, and the
OFDMA ACK request or the OFDMA BA request 1s used for
instructing the terminal to send an ACK response or a BA
response to the access point in an OFDMA mode; then the
OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, the subchannel that corresponds
to the terminal, on which the ACK response or the BA
response 1s sent to the access point and that 1s allocated for
the terminal, and then the transmitter 30 1s specifically
configured to send MU-MIMO data information to the
terminal 1n a MU-MIMO mode, where the MU-MIMO data
information carries OFDMA physical layer signaling; the
receiver 31 may be further configured to: after the transmit-
ter 30 sends the OFDMA physical layer signaling to the
terminal, receive the ACK response or the BA response that
1s sent by the terminal on the corresponding subchannel 1n
the OFDMA mode.

Optionally, the OFDMA physical layer signaling 1s spe-
cifically used for indicating, to the terminal, the subchannel
that corresponds to the terminal, on which the ACK response
or the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then the transmitter 30 1s
specifically Conﬁgured to send MU-MIMO data information
to the terminal mn a MU-MIMO mode, where the MU-
MIMO data information carries OFDMA physical layer
signaling; and send an ACK request frame or a BA request
frame to the terminal, where the ACK request frame or the
BA request frame includes a dedicated information bit, and
the dedicated information bit 1s used for instructing the
terminal to send the ACK response or the BA response to the
access point in the OFDMA mode; and the receirver 31 may
be further configured to: after the transmitter sends the
OFDMA physical layer signaling to the terminal, recerve the
ACK response or the BA response that 1s sent by the
terminal on the corresponding subchannel 1n the OFDMA
mode.

Optionally, the OFDMA physical layer signaling 1s spe-
cifically used for indicating, to the terminal, the subchannel
that corresponds to the terminal, on which the ACK response
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or the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then the transmitter 30 1s
specifically configured to send MU-MIMO data information
to the terminal 1n a MU-MIMO mode; and send an ACK
request frame or a BA request frame to the terminal, where
the ACK request frame or the BA request frame 1ncludes a
dedicated information bit, and the dedicated information bit
1s used for instructing the terminal to send the ACK response
or the BA response to the access point 1n the OFDMA mode;
and the ACK request frame or the BA request frame carries
the OFDMA physical layer signaling; and the receiver 31
may be further configured to: after the transmitter 30 sends
the OFDMA physical layer signaling to the terminal, receive
the ACK response or the BA response that 1s sent by the
terminal on the corresponding subchannel in the OFDMA
mode.

Optionally, the OFDMA physical layer signaling carries
an OFDMA ACK request or an OFDMA BA request, and the
OFDMA ACK request or the OFDMA BA request 1s used for
instructing the terminal to send an ACK response or a BA
response to the access point i an OFDMA mode; then the
OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, the subchannel that corresponds
to the terminal, on which the ACK response or the BA
response 1s sent to the access point and that 1s allocated for
the terminal; and the transmitter 30 may be turther config-
ured to: after the OFDMA physical layer signaling 1s sent to
the terminal, send OFDMA+MU-MIMO data information to
the terminal on the subchannel corresponding to the terminal
in an OFDMA+MU-MIMO mode; and the receiver 31 may
be further configured to receive the ACK response or the BA
response that 1s sent by the terminal on the corresponding
subchannel 1n the OFDMA mode.

Optionally, the OFDMA physical layer signaling 1s spe-
cifically used for indicating, to the terminal, the subchannel
that corresponds to the terminal, on which the ACK response
or the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then the transmitter 30 1s
further configured to: after the OFDMA physical layer
signaling 1s sent to the terminal, send OFDMA+MU-MIMO
data information to the terminal on the subchannel corre-
sponding to the terminal 1n an OFDMA+MU-MIMO mode;
and send an ACK request frame or a BA request frame to the
terminal, where the ACK request frame or the BA request
frame 1ncludes a dedicated information bit, and the dedi-
cated mnformation bit 1s used for 1nstructing the terminal to
send the ACK response or the BA response to the access
point 1n the OFDMA mode; and the recerver 31 may be
turther configured to receive the ACK response or the BA
response that 1s sent by the terminal on the corresponding
subchannel in the OFDMA mode.

Optionally, the OFDMA physical layer signaling 1s spe-
cifically used for indicating, to the terminal, the subchannel
that corresponds to the terminal, on which uplink OFDMA
data information 1s sent to the access point and that is
allocated for the terminal; and then the receiver 31 may be
further configured to: before the transmitter 30 sends the
OFDMA physical layer signaling to the terminal, receive an
uplink transmission frame sent by the terminal; and after the
transmitter 30 sends the OFDMA physical layer signaling to
the terminal, recerve the uplink OFDMA data information
that 1s sent by the terminal on the corresponding subchannel
in an OFDMA mode. Optionally, the transmitter 30 may
turther transmit uplink OFDMA data information by using
an IDFT module, so that each terminal may learns, accord-
ing to the OFDMA physical layer signaling, a part corre-

sponding to the terminal 1 a subchannel or subcarrier
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mapped only by using the IDFT module, and set other parts
to 0, and reference may be made to FIG. 30.

Optionally, the uplink OFDMA data information carries
an OFDMA ACK request or an OFDMA BA request, and the
OFDMA ACK request or the OFDMA BA request 1s further
used for instructing the access point to send an ACK
response or a BA response to the terminal in the OFDMA
mode; and then the transmaitter 30 1s further configured to:
after the receiver 31 receiwves the uplink OFDMA data
information that 1s sent by the terminal on the corresponding
subchannel, send the ACK response or the BA response
corresponding to the uplink OFDMA data information on
the subchannel corresponding to the terminal in the OFDMA
mode.

Optionally, the OFDMA physical layer signaling i1s spe-
cifically used for indicating, to the terminal, the subchannel
that corresponds to the terminal, on which uplink OFDMA
data information 1s sent to the access point and that is
allocated for the terminal; and then the receiver 31 1s further
configured to: after the transmitter 30 sends the OFDMA
physical layer signaling to the terminal, receive the uplink
OFDMA data information that 1s sent by the terminal on the
corresponding subchannel 1n an OFDMA mode.

The access point provided in this embodiment of the
present mnvention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

FIG. 31 1s a schematic structural diagram of Embodiment
4 of a terminal according to the present invention. As shown
in FIG. 31, the terminal includes: a receiver 40 and a
processor 41.

The receiver 40 1s configured to recerve OFDMA physical
layer signaling sent by an access point, where the OFDMA
physical layer signaling 1s used for indicating, to the termi-
nal, a subchannel allocated by the access point for the
terminal, where the OFDMA physical layer signaling
includes an identifier of the terminal and subchannel 1nfor-
mation corresponding to the identifier of the terminal.

The processor 41 1s configured to determine a subchannel
corresponding to the terminal according to the OFDMA
physical layer signaling.

The terminal provided in this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and techmnical
cllects are similar, and details are not described herein again.

Optionally, the identifier of the terminal 1s an 1dentifier of
one or more terminal groups, and each terminal group
includes at least one terminal; and then the OFDMA physi-
cal layer signaling being used for indicating, to the terminal,
a subchannel allocated for the terminal includes: the
OFDMA physical layer signaling being used for indicating
to each terminal group that the allocated subchannel 1s an
uplink subchannel or a downlink subchannel or an uplink
and downlink bidirectional subchannel, where terminal
groups and subchannels are 1 a one-to-one correspondence.

The receiver 40 may be turther configured to: before the
OFDMA physical layer signaling sent by the access point 1s
received, receive a mapping relationship between an iden-
tifier of the terminal group and an address of the terminal,
where the mapping relationship 1s sent by the access point;
and then the processor 41 1s specifically configured to
determine according to the mapping relationship that the
terminal 1s located 1n the terminal group, and then determine
that a subchannel corresponding to the terminal group 1s the
subchannel corresponding to the terminal.
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Optionally, the identifier of the terminal 1s an 1dentifier of
one terminal group, and the terminal group includes at least
two terminals; and then the OFDMA physical layer signal-
ing being used for indicating, to the terminal, a subchannel
allocated for the terminal includes: the OFDMA physical
layer signaling being used for indicating to each terminal 1n
the terminal group that the allocated subchannel 1s an uplink
subchannel or a downlink subchannel or an uplink and
downlink bidirectional subchannel, where terminals in the
terminal group and subchannels are 1n a one-to-one corre-
spondence.

The terminal provided in this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Further, the recerver 40 1s specifically configured to

receive an OFDM preamble sent by the access point, where
the OFDM preamble carries the OFDMA physical layer
signaling.

Optionally, the receiver 40 may be further configured to
receive a NDPA frame sent by the access point, where the
NDPA frame carries the foregoing OFDMA physical layer
signaling.

Optionally, the receiver 40 may be turther configured to
receive an NDPA frame and an OFDM preamble that are
sent by the access point, where the NDPA frame carries the
identifier of the terminal in the OFDMA physical layer
signaling, and the OFDM preamble carries the subchannel
information corresponding to the identifier of the terminal
and being in the OFDMA physical layer signaling.

Optionally, the receiver 40 may be further configured to
receive an NDPA frame and an OFDM preamble that are
sent by the access point, where the NDPA frame carries
subchannel information corresponding to an 1dentifier of the
terminal and being in the foregoing OFDMA physical layer
signaling, and the OFDM preamble carries the 1dentifier of
the terminal in the foregoing OFDMA physical layer sig-
naling.

The terminal provided in this embodiment of the present
invention may perform the techmical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Further, the OFDMA physical layer signaling 1s specifi-
cally used for indicating, to the terminal, a subchannel that
1s allocated by the access point to the terminal for receiving
downlink OFDMA data, and then the receiver 40 1s further
configured to: after the processor 41 determines the sub-
channel corresponding to the terminal according to the
OFDMA physical layer signaling, receive, on the subchan-
nel corresponding to the terminal, downlink OFDMA data
information sent by the access point, where the downlink
OFDMA data mformation includes an OFDMA preamble
and OFDMA data, and the OFDMA preamble includes a
switching field and UHT-SIG-B.

Further, the receiver 40 1s specifically configured to
receive a destination terminal address corresponding to the
OFDMA data and sent by the access point; determine
whether the terminal matches the destination terminal
address; and 11 yes, receive, on the subchannel correspond-
ing to the terminal, downlink OFDMA data information sent
by the access point.

The terminal provided 1n this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
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methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

FI1G. 32 1s a schematic structural diagram of Embodiment
5 of a terminal according to the present invention. On the
basis of the embodiment shown in FIG. 31, further, the
terminal further includes a transmitter 42.

Optionally, the foregoing OFDMA physical layer signal-
ing or the foregoing downlink OFDMA data information
carries an OFDMA ACK request or an OFDMA BA request,
and the OFDMA ACK request or the OFDMA BA request 1s
used for mstructing the terminal to send an ACK response or
a BA response to the access point in the OFDMA mode; then
the foregoing OFDMA physical layer signaling i1s further
used for indicating the subchannel that corresponds to the
terminal, on which the ACK response or the BA response 1s
sent to the access point and that 1s allocated for the terminal;
and then the transmuitter 42 1s configured to: after the receiver
40 recerves, on the subchannel corresponding to the termi-
nal, the downlink OFDMA data information sent by the
access point, send the ACK response or the BA response to
the access point on the subchannel corresponding to the
terminal in the OFDMA mode.

Optionally, the OFDMA physical layer signaling 1s fur-
ther used for indicating the subchannel that corresponds to
the terminal, on which the ACK response or the BA response
1s sent to the access point and that i1s allocated for the
terminal; and the receiver 40 may be further configured to:
after the downlink OFDMA data information sent by the
access point 1s recerved on the subchannel corresponding to
the terminal, receive an ACK request frame or a BA request
frame sent by the access point, where the ACK request frame
or the BA request frame includes a dedicated information
bit, and the dedicated information bit 1s used for 1nstructing,
the terminal to send the ACK response or the BA response
to the access point 1n the OFDMA mode; and the transmaitter
42 1s configured to send the ACK response or the BA
response to the access point on the subchannel correspond-
ing to the terminal in the OFDMA mode.

Optionally, the OFDMA physical layer signaling carries
an OFDMA ACK request or an OFDMA BA request, and the
OFDMA ACK request or the OFDMA BA request 1s used for
instructing the terminal to send an ACK response or a BA
response to the access point 1n an OFDMA mode; then the
OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, the subchannel that corresponds
to the terminal, on which the ACK response or the BA
response 1s sent to the access point and that 1s allocated for
the terminal; and then the receiver 40 may be further
configured to receive MU-MIMO data information sent by
the access point, where the MU-MIMO data information
carries the OFDMA physical layer signaling; and the trans-
mitter 42 1s configured to: after the processor 41 determines
the subchannel corresponding to the terminal according to
the OFDMA physical layer signaling, send the ACK
response or the BA response to the access point on the
subchannel corresponding to the terminal in the OFDMA
mode.

Optionally, the OFDMA physical layer signaling i1s spe-
cifically used for indicating, to the terminal, the subchannel
that corresponds to the terminal, on which the ACK response
or the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then the receiver 40 may be
turther configured to receive MU-MIMO data information
sent by the access point, where the MU-MIMO data infor-
mation carries the OFDMA physical layer signaling; and
receive an ACK request frame or a BA request frame sent by
the access point, where the ACK request frame or the BA
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request frame includes a dedicated information bit, and the
dedicated information bit 1s used for instructing the terminal
to send the ACK response or the BA response to the access
point in the OFDMA mode; and

the transmaitter 42 1s configured to: after the processor 41
determines the subchannel corresponding to the terminal
according to the OFDMA physical layer signaling, send the
ACK response or the BA response to the access point on the
subchannel corresponding to the terminal in the OFDMA
mode.

Optionally, the OFDMA physical layer signaling 1s spe-
cifically used for indicating, to the terminal, the subchannel
that corresponds to the terminal, on which the ACK response
or the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then the receiver 40 may be
further configured to recetve MU-MIMO data information
sent by the access point, and receive an ACK request frame
or a BA request frame sent by the access point, where the
ACK request frame or the BA request frame includes a
dedicated information bit, and the dedicated information bit
1s used for instructing the terminal to send the ACK response
or the BA response to the access point in the OFDMA mode;
and the ACK request frame or the BA request frame carries
the OFDMA physical layer signaling; and then the trans-
mitter 42 1s configured to: after the processor 41 determines
the subchannel corresponding to the terminal according to
the OFDMA physical layer signaling, send the ACK
response or the BA response to the access point on the
subchannel corresponding to the terminal in the OFDMA
mode.

Optionally, the OFDMA physical layer signaling carries
an OFDMA ACK request or an OFDMA BA request, and the
OFDMA ACK request or the OFDMA BA request 1s used for
instructing the terminal to send an ACK response or a BA
response to the access point i an OFDMA mode; then the
OFDMA physical layer signaling 1s specifically used for
indicating, to the terminal, the subchannel that corresponds
to the terminal, on which the ACK response or the BA
response 1s sent to the access point and that 1s allocated for
the terminal; and then the receiver 40 may be further
configured to: after the processor 41 determines the sub-
channel corresponding to the terminal according to the
OFDMA physical layer signaling, receive, on the subchan-
nel corresponding to the terminal, OFDMA+MU-MIMO
data information sent by the access point; and the transmaitter
42 1s configured to send the ACK response or the BA
response to the access point on the subchannel correspond-
ing to the terminal in the OFDMA mode.

Optionally, the OFDMA physical layer signaling 1s spe-
cifically used for indicating, to the terminal, the subchannel
that corresponds to the terminal, on which the ACK response
or the BA response 1s sent to the access point and that 1s
allocated for the terminal; and then the receiver 40 may be
turther configured to: after the processor 41 determines the
subchannel corresponding to the terminal according to the
OFDMA physical layer signaling, receive, on the subchan-
nel corresponding to the terminal, OFDMA+MU-MIMO
data information sent by the access point; and receive an
ACK request frame or a BA request frame sent by the access
point, where the ACK request frame or the BA request frame
includes a dedicated information bit, and the dedicated
information bit 1s used for instructing the terminal to send
the ACK response or the BA response to the access point in
the OFDMA mode; and the transmitter 42 1s configured to
send the ACK response or the BA response to the access
point on the subchannel corresponding to the terminal 1n the

OFDMA mode.
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Optionally, the OFDMA physical layer signaling i1s spe-
cifically used for indicating, to the terminal, the subchannel
on which uplink OFDMA data information 1s sent to the
access point and that 1s allocated for the terminal; and then
the transmitter 42 may be further configured to: before the
receiver 40 receives the OFDMA physical layer signaling
sent by the access point, send an uplink transmission frame
to the access point; and may be further configured to: after
the processor 41 determines the subchannel corresponding,
to the terminal according to the OFDMA physical layer
signaling, send the uplink OFDMA data information to the
access point on the subchannel corresponding to the terminal
in the OFDMA mode.

Optionally, the uplink OFDMA data information carries
an OFDMA ACK request or an OFDMA BA request, and the
OFDMA ACK request or the OFDMA BA request 1s further
used for instructing the access point to send an ACK
response or a BA response to the terminal in the OFDMA
mode; and then the receiver 40 may be further configured to:
alter the transmitter 42 sends the uplink OFDMA data
information to the access point, receive, on the subchannel
corresponding to the terminal, the ACK response or the BA
response corresponding to the uplink OFDMA data infor-
mation and sent by the access point.

Optionally, the OFDMA physical layer signaling 1s spe-
cifically used for indicating, to the terminal, the subchannel
that corresponds to the terminal, on which uplink OFDMA
data information 1s sent to the access point and that is
allocated for the terminal; and then the transmitter 42 may
be further configured to: after the processor 41 determines
the subchannel corresponding to the terminal according to
the OFDMA physical layer signaling, send the uplink
OFDMA data information to the access point on the sub-
channel corresponding to the terminal 1n the OFDMA mode.

The terminal provided 1n this embodiment of the present
invention may perform the technical solutions of the
embodiments of the foregoing data transmission indication
methods, whose implementation principles and technical
cllects are similar, and details are not described herein again.

Finally, 1t should be noted that the foregoing embodiments
are merely mtended for describing the technical solutions of
the present invention, but not for limiting the present inven-
tion. Although the present invention 1s described 1n detail
with reference to the foregoing embodiments, persons of
ordinary skill 1n the art should understand that they may still
make modifications to the technical solutions described in
the foregoing embodiments or make equivalent replace-
ments to some or all technical features thereoi, without
departing from the scope of the technical solutions of the
embodiments of the present invention.

The 1nvention claimed 1s:

1. A data transmission indication method, comprising:

sending, by an access point, an orthogonal frequency

division multiple access (OFDMA) physical layer sig-
naling to a terminal, by using orthogonal frequency
division multiplexing (OFDM), wherein the OFDMA
physical layer signaling indicates, to the terminal, a first

subchannel allocated to the terminal for receiving a

downlink OFDMA data information;

sending, by the access point using OFDMA, the downlink

OFDMA data information on the first subchannel allo-

cated to the terminal, wherein the downlink OFDMA

data information comprising;

a first part instructing the terminal to send a response of
the downlink OFDMA data information to the access
point by using OFDMA, wherein the response 1s one
of an ACK response or a BA response; and
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a second part indicating a second subchannel allocated
to the terminal for sending the response to the access
point by using OFDMA 1n accordance with the first
part mstructing to use OFDMA; and

receiving, by the access point, the response sent by the
terminal by using OFDMA on the second subchannel.

2. The method according to claim 1, further comprising:

receiving, by the access point, an uplink OFDMA data
information from the terminal on the second subchan-
nel by using OFDMA.

3. The method according to claim 1, wherein a channel

bandwidth 1s one or more 20 MHz, the quantity of subcar-
riers of the channel bandwidth by using OFDMA 1s K
multiples of the quantity of subcarriers of the channel

bandwidth by using OFDM, K 1s an integer.

4. The method according to claim 3, wherein the quantity
of subcarriers by using OFDMA 1s 64*K per 20 MHz.

5. The method according to claim 1, where the first
subchannel and the second subchannel include one or more
subcarriers respectively.

6. The method according to claim 1, wherein the OFDMA
physical layer signaling comprises an identifier of the ter-
minal and information of the first subchannel.

7. A network apparatus that acts as an access point,
comprising:

a transmitter;

a recelver;

a processor; and

a non-transitory computer readable medium comprising

computer-executable instructions that, when executed

by the processor, facilitate performing a method
wherein the transmitter and receiver cooperatively
operate with the processor to:

send, by the transmitter cooperatively operating with the

processor and using orthogonal frequency division

multiplexing (OFDM), an orthogonal frequency divi-

ston multiple access (OFDMA) physical layer signal-

ing to a terminal, wherein the OFDMA physical layer
signaling indicates, to the terminal, a first subchannel
allocated to the terminal for receiving a downlink

OFDMA data information;

send, by the transmitter cooperatively operating with the

processor and using OFDMA, the downlink OFDMA

data information on the first subchannel allocated to the
terminal, wherein the downlink OFDMA data informa-
tion comprising:

a first part instructing the terminal to send a response of
the downlink OFDMA data information to the access
point by using OFDMA, wherein the response 1s one
of an ACK response or a BA response; and

a second part indicating a second subchannel allocated
to the terminal for sending the response to the access
point by using OFDMA 1n accordance with the first
part mstructing to use OFDMA; and

receive, by the receiver cooperatively operating with the

processor and using OFDMA, the response sent by the

terminal by using OFDMA on the second subchannel.

8. The network apparatus according to claim 7, wherein:

the receiver 1s further configured to receive, by using

OFDMA, an uplink OFDMA data information from the

terminal on the second subchannel.

9. The network apparatus according to claim 7, wherein a
channel bandwidth i1s one or more 20 MHz, the quantity of
subcarriers of the channel bandwidth by using OFDMA 1s K
multiples of the quantity of subcarriers of the channel
bandwidth by using OFDM, K 1s an integer.




US 10,778,389 B2

85

10. The network apparatus according to claim 9, wherein
the quantity of subcarriers by using OFDMA 1s 64*K per 20
MHz.

11. The network apparatus according to claim 7, where the
first subchannel and the second subchannel include one or
more subcarriers respectively.

12. The network apparatus according to claim 7, wherein
the OFDMA physical layer signaling comprises an 1identifier
of the terminal and iformation of the first subchannel.

13. A data transmission indication method, comprising:

receiving, by a terminal, an orthogonal frequency division

multiple access (OFDMA) physical layer signaling
from an access point, wherein the OFDMA physical
layer signaling indicates, to the terminal, a first sub-
channel allocated to the terminal for recerving a down-
link OFDMA data information;

receiving, by the terminal, the downlink OFDMA data

information on the first subchannel allocated to the

terminal, wherein the downlink OFDMA data informa-
tion comprising:

a first part instructing the terminal to send a response of
the downlink OFDMA data information to the access
point by using OFDMA, wherein the response 1s one
of an ACK response or a BA response; and

a second part indicating a second subchannel allocated
to the terminal for sending the response to the access
point by using OFDMA 1n accordance with the first
part mstructing to use OFDMA; and

sending, by the terminal by using OFDMA, the response

to the access point on the second subchannel.

14. The method according to claim 13, further compris-
ng:

sending, by the terminal, an uplink OFDMA data infor-

mation to the access point on the second subchannel by

using OFDMA.

15. The method according to claim 13, wherein a channel
bandwidth 1s one or more 20 MHz, the quantity of subcar-
riers of the channel bandwidth by using OFDMA i1s K
multiples of the quantity of subcarriers of the channel
bandwidth by using OFDM, K 1s an integer.

16. The method according to claim 15, wherein the
quantity of subcarriers by using OFDMA 1s 64*K per 20
MHz.

17. The method according to claim 13, where the first
subchannel and the second subchannel include one or more
subcarriers respectively.

18. The method according to claim 13, wherein the
OFDMA physical layer signaling comprises an identifier of
the terminal and information of the first subchannel.

19. A network apparatus that acts as a terminal, compris-
ng:
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a transmitter;

a receiver;

a processor; and

a non-transitory computer readable medium comprising
computer-executable instructions that, when executed
by the processor, facilitate performing a method
wherein the transmitter and receiver cooperatively
operate with the processor to:

receive, by the receiver cooperatively operating with the
processor, an orthogonal frequency division multiple
access (OFDMA) physical layer signaling from an
access point, wherein the OFDMA physical layer sig-

naling indicates, to the terminal, a first subchannel

allocated to the terminal for receiving a downlink

OFDMA data information;

receive, by the receiver cooperatively operating with the

processor, the downlink OFDMA data information on

the first subchannel allocated to the terminal, wherein
the downlink OFDMA data information comprising:

a first part istructing the terminal to send a response of
the downlink OFDMA data information to the access
point by using OFDMA, wherein the response 1s one
of an ACK response or a BA response; and

a second part indicating a second subchannel allocated
to the terminal for sending the response to the access
point by using OFDMA 1n accordance with the first
part mstructing to use OFDMA; and

send, by the transmitter cooperatively operating with the

processor and using OFDMA, the response to the

access point on the second subchannel.

20. The network apparatus according to claim 19,
wherein:

the transmitter 1s further configured to send, by using

OFDMA, an uplink OFDMA data information to the

access point on the second subchannel.

21. The network apparatus according to claim 19, wherein
a channel bandwidth 1s one or more 20 MHz, the quantity of
subcarriers of the channel bandwidth by using OFDMA 1s K
multiples of the quantity of subcarriers of the channel
bandwidth by using OFDM, K 1s an integer.

22. The network apparatus according to claim 21, wherein
the quantity of subcarriers by using OFDMA 1s 64*K per 20
MHz.

23. The network apparatus according to claim 19, where
the first subchannel and the second subchannel include one
or more subcarriers respectively.

24. The method according to claim 19, wherein the
OFDMA physical layer signaling comprises an identifier of
the terminal and information of the first subchannel.
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